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THE extreme western end of Lake Ontario is separated by 
Burlington Beach from the open waters of the lake, and forms 
Burlington Bay, having a length of about five miles, and a 
width of four miles at the eastern end, from which place it 
gradually narrows to less than half a mile, at the western end. 
This triangular bay is bounded on two sides by the Niagara 
escarpment rising from four to five hundred feet above the lake. 
At a short distance westward of the bay, the two faces of the 
escarpment suddenly approach to within about two miles of 
each other, and thence extend parallel to each other for several 
miles, having formed the boundaries of a grand ancient river 
valley, through which the waters of the Lake Erie basin flowed, 
—receiving, as a tributary, the Grand River, which drained the 
principal portion of the bigh lands of the peninsula of western 
Ontario,—in Pre-glacial times. This ancient valley is deeply 
filled with drift deposits, as described in a former paper read 
before the Association. Interglacial and modern streams have 
excavated deep valleys in the soft drift deposits producing a 
very broken country throughout the whole Dundas valley, as 
represented on Plate VI. Along the sides of the escarpments, 
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and in some of the hillocks, fragments of ancient beaches and 
terraces remain. 

The eastern portion of the Dundas valley is occupied by a 
marsh, which is separated from Burlington Bay by “ Burlington 
Heights "—a ridge which rises abruptly from the waters (of the 
same level) on both sides, to a height of from 108 to 116 feet, 
with the breadth on the summit of only a few hundred feet. 
Burlington Beach, which separates the bay from the lake is the 
counterpart of the ‘‘ Heights” and rises eight feet above the 
water. It is not usually more than a quarter of a mile wide. 
Burlington Bay is excavated out of Erie clay and is 78 feet 
at its greatest depth. . 


After this topographical description, let us now consider the 
elevation of the beaches and terraces, and their composition. 
(See Plates VI and VII.) 

1. The lowest beach is that forming the present lake margin 
and rising to a height of eight or ten feet above its surface, of 
which Burlington Beach is a portion. It is composed wholly of 
sand and pebbles (mostly flattened) derived from the ruins of 
various rocks of the Hudson River formation, with a few small 
crystalline pebbles. The pebbles are often full of characteris- 
tic Hudson River fossils. Sometimes the rounded slabs meas- 
ure more than a foot in length, though usually much less. 
At the western end of the lake the present beach does not con- 
tain any pebble sof the Niagara formation. The nearest €X pos- 
ures of the component rocks are more than twenty miles away 
to the northward. , 

2. The next terrace is 70 (to 80) feet above the lake, and 
consists of sand, or, In the Dundas valley, where it forms a 
conspicuous flat terrace, it is composed of thin-bedded_ loose 
arenaceous clay, with some fine gravel along the margin. This 
terrace in the Dundas valley is the remnant of the deposits of 
Saugeen cliy. 

3. The most conspicuous of all the terraces is that at 116 
feet above the lake, of which “ Burlington Heights” is a por- 
tion. Its composition is precisely of the nature of Burlington 
Beach, and on a succeeding page, the structure will be more 
fully noticed in studying its origin, along with that of Burling- 
ton Beach. 

4. The upper portion of an isolated conical hill, rising to 180 
feet on the southern side of Dundas, is composed of stratified 
fine gravel, probably of the Hudson River formation, but with 
large stones and semi-angular slabs (sometimes a foot and a half 
long) composed of Niagara dolomites and other rocks of that 
formation. 

5. On the northern side of the town of Dundas there is an 
old beach with the sand and fine gravel exposed from 224 
261 feet above the lake. 
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6. Higher up, on the side of the escarpment north of the 
town (at the mouth of Glen Spencer), and not distant from the 
last beach, there are still the fragmentary remains of stratified 

gravel and sand rising to 335 feet above the lake. This de- 
posit probably reached higher at a former time, but has been 
removed from the steep side of the so-called “mountain.” It 
is composed of a mixture of Niagara and Hudson River pebbles 
and sand, with a few crystalline pebbles. Farther up the Dun- 
das valley and near Ancaster, this same beach is represented in 
fragments on some of the hills. But there they are composed 
more largely of fine materials of Hudson River age, with only 
slabs of Niagara rocks (being farther removed from the escarp- 
ment). 

7. Westward of Ancaster village, and near the watershed 
between the present Dundas valley (at an estimated height of 
440 feet above the lake), there is another beach composed 
largely of Hudson River pebbles, and showing much oblique 
bedding, dipping at 23 degrees to the southeastward. Farther 
southeastward we again find an old beach at the same elevation 
adjacent to the Grand River. 

8. On top of the Niagara escarpment, just north of the village 
of Waterdown, there is a beach of very fine gravel at a height 
of about 500 feet above Lake Ontario, 

From the study of the beaches in the Dundas valley there 
appears to have been simply a gradual recession of the water 
with comparatively few sudden changes of level—the most 
sudden being between the deposit of the terrace at 116 feet 
above, and that at the present lake level. 

Between Toronto and Lake Simcoe, Mr. Thomas Roy, in 
1837, measured beaches at 110, 210, 282, 310, 346, 402, 422, 
502, 558, 626, 682, 734, 764 feet respec tively above Lake De- 
tario. In addition to these gravel beaches, others at 600 feet, 
and, on descending toward Ge orgian Bay (along the Northern 
Railway) at 520, 388 and 354 feet, have been measured. Along 
the Toronto, Grey and Bruce Railway, which extends in a 
direction north of west from Toronto to the highest portions 
of the peninsula of Ontario, and crossing the ‘“ Artemesia 
Gravel” ridges, there are a number of conspicuous beds of 
sand and gr: wvel, which follow contour lines more or less close ly. 
The elevations of some of the most conspicuous of these de- 
posits were furnished by the kindness of Edmund Wragge, Esq., 
Chief Engineer of the Railway. They are at 160, 280, 370, 
710, 990, 1120, 1840 feet respectively above Lake Ontario. 
After passing the summit of the road, at 1462 feet above the 
lake, there are extensive gravel beds at 1810 feet, and from 
1000 to 697 feet above the same datum, along the main line, 
and along the western branch at 1299, 1130, 1050, 870, 850 
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and 830 feet above Lake Ontario. Near Owen Sound there 
are others at 546, 496 and 466 feet above Lake Ontario. 

Along the Great Western Railway, adjacent to the valley of 
St. David’s (near the Niagara River), there are stratified sands 
and gravels (of Hudson River epoch) from 383 to 250 feet above 
the lake. 

In New York State, eastward of Lockport, the lake ridges 
rise from 158 to 190 feet above the lake (Hall). On the south- 
eastern margin of the lake basin there are old beaches at 400 
feet, and at the north end of Skaneateles Lake, at about 625 
feet above Lake Ontario, there are still others. But the col- 
lected records of the New York terraces are too fragmentary 
for general comparison. 

In the appended table the reader wil! be immediately impressed 
with the relationship existing between the beaches at the various 
elevations which surround the lake, and the continuity of the 
slow recession of the waters. The higher beaches, of course, refer 
to the time when the waters of all the Great Lakes were united 
in one body. In Michigan there are beaches at 1350 feet above 
Lake Ontario. Near Petits Ecrits, Lake Superior, beaches at 
398, 408, 458, 592, 627, 635 and 699 feet above Lake Ontario 
were measured by the Geological Survey of Canada. 

Again to the southwestward of Lake Erie, Messrs. Gilbert 
and Winchell measured beaches or ridges at 65-90, 165, 195, 
220, 850-408, 386-490 feet above Lake Erie. 

The belt of the Artemesia gravel may approximately be rep- 
resented by the contour line of 1259 feet above the sea, but 
extending southward of this line to somewhat beyond the con- 
tour of 950 feet. It is thus described by Dr. Bell: “This great 
belt of gravel has a general parallelism with the Niagara escarp- 
ment and follows the highest ground of the peninsula. The 
materials composing it consist principally of the ruins of the 
Guelph formation, on which the greater part lies, except to- 
ward the southern extremity, where the Niagara formation is 
largely represented. Pebbles of Laurentian and Huronian 
rocks are everywhere mixed with the others, and sometimes 
form a considerable proportion, while rounded fragments from 
the harder beds of the Hudson River formation occur locally in 
some abundance.” (These last rocks are derived from lower 
levels.) ‘The gravel is all well rounded and generally coarse. 
It often constitutes what might properly be called ‘cobble 
stones,’ being loose and free from any admixture of clay; and 
it is distinctly stratified. Well worn boulders of Guelph, Lau- 
rentian and Huronian rocks are disseminated through the whole 
mass.” In a few places this gravel overlies blue Erie clay. 
From the eastern side of the Artemesia gravel ridges, there 
extends a long comparatively narrow ridge for about 100 miles 
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to near the Trent River, known as “Oak Ridge.” Its most 
conspicuous portion may be represented by the contour line of 
650 feet above Lake Ontario, although the highest portion rises 
to 893 feet. Its height is from 200 to 800 feet above the broad 


TABLE OF ELEVATIONS OF TERRACES, BEACHES AND RIDGEs. 
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rock-bottomed trough which extends from the Georgian Bay 
to the eastern portion of Lake Ontario. The descending por- 
tion of this ridge may be represented by a contour of 250 feet 
above Lake Ontario, to which it approaches at Scarboro Heights. 
The composition of the whole thickness to lake level (more 
than 300 feet) is here shown and consists mostly of stratified 
sand and clay, with two intercalated beds of boulder-bearing 
clay. 
There is a resemblance between the Artemesia ridges aud 
the so-called Kettle Moraines of Wisconsin, Coteau des Prairies 
and Coteau de Missouri, There is a general parallelism be- 
tween these ridges. The Artemesia gravel reaches 1700 feet 
above the sea-—a height as great as portions of Coteau des 
Prairies, 

From the structure of both the “Artemesia Gravel” and “Oak 
Ridge,” there is no evidence of their being of morainic echarac- 
ter. ‘The deposits of the Artemesia gravel are simply around 
the high rocky floor of this portion of the country, and mark 
the recession of the waters in more or less perfect contour lines, 
with most of the material of local origin. 

Whatever barriers may have separated the lake region from 
the sea, there seems no doubt that the whole area was sub- 
merged beneath the sea level to at least 1700 feet, for no glacial 
Jake could account for the high level beaches. From the char- 
acter of the deposits there appears to have been but little float- 
ing ice perhaps not much more than the ice-fringes of the 
present day. The highlands south of the lakes do not rise to 
any such height as to permit a small amount of floating ice to 
barricade them to the height of several hundred feet. 

As the continent was rising, the waters of this inland lake 


had many channels communicating with the exterior sea, across 
Ohio and New York, besides that by way of the St. Lawrence. 
However, local oscillations probably played an important part, 
but to what extent cannot yet be well determined. 

Below 1200 feet above sea level of to-day, the principal old 
outlets are by the valley of Cayuga Lake, at 1015 feet; by 
Seneca Lake valley, at 865 feet; by the Mohawk River, at 43 
feet, and by the present St. Lawrence River, at 247 feet above 
mean tide. In Ohio, Dr. Newberry enumerates various other 
outlets at 956, 968, 909, 910 and 940 feet above present ocean 
level. 

There is a remarkable connection between 
and the beaches which rise a few feet above them, in that they 


these old outlets 


are conspicuous and are most widespread 
Many of the transported bowlders of crystalline rocks may 
have been carried by the floating ice of the great lake of the 


time; but the explanation of the Hudson River pebbles and 
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slabs, which are observed in the old beaches, higher than these 
original sources, can be best accounted for by the theory that 
they were carried upward by the coast-ice during the time 
when the continent was undergoing subsidence, and were re- 
arranged by the waves and shore ice of a later period. 

Let us now return to the lower water margins of Lake On- 
tario, represented by “ Burlington Heights” and * Burlington 
Beach,” which are almost wholly composed of Hudson River 
pebbles. The former of these ridges is 116 feet and the latter 
eight feet above the lake. Both of these beaches, of the same 
materials, skirt much of the western shores of Lake Ontario. 

Their component pebbles and sand appear to have been en- 
tirely transported by the action of shore-ice and waves. At 
the commencement of the deposit of the beach at 116 feet 
above the present water, the Dundas valley formed one contin- 
uous basin with the lake bed. But at that time, as now, only 
the extensions of Lake Ontario forming bays were frozen over 
in winter. The Dundas valley, being a contined arm, was 
frozen over, and the pebble-laden ice, from the more exposed 
coast, was drifted by the winds and currents, and packed across 
the front of the ice-sheet, covering the waters in this arm of the 
lake, at 116 feet above their present level; and with annual 
dissolution of the ice, the smal] amounts of material transported 
during the winters began to deposit the barrier, which was in 
course of time destined to produce “ Burlington Ueights ”"— 
the beach of that day. he location of the “ Heights” was in 
no way produced by the unimportant streams flowing down the 
Dundas valley, as is apparent, for the Pre-glacial and Inter-gla- 
cial drainage of the western peninsula of Ontario was turned 
into Lake Krie before the Terrace Epoch. The false and in- 
clined bedding of the ‘‘ Heights” is always toward the lake 
(the material sometimes consisting of fine beds of sand, and 
sometimes of clean large gravel) showing that the stratifying 
forces proceeded from the side of the lake. In addition to the 
transportation of the material by ice, the action of the waves in 
no small degree assisted in the production of this old beach. 

The present “ Burlington Beach” is simply a reproduction 
of the “ Heights” since the time when the lake receded to its 
present level. Burlington Bay is frozen over every winter, but 
the lake is seldom frozen to a greater extent than enough to 
produce fringes. Yearly much ice shod with pebbles is drifted 
against the western shores of the lake by the action of storms 
and waves. In this way much of the western end of the lake, 
although almost against the foot of the Niagara escarpment, has 
had its shores made up of pebbles and sands of Hudson River 
formation. A small portion of the shore material may have 
been derived from the ruin of former beaches at higher levels. 
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In conclusion, it may be said that the country covered with 
“ Artemesia Gravel” gives no evidence of any morainie origin 
of the deposits, but rising from the great subsidence of the 
Terrace Epoch, it was first an exposed island, and afterward it 
formed a more extended margin, as the waters were contracting 
to within their present basins. 

When the ancient beaches and terraces in the whole region of 
the Great Lakes shall have been carefully measured and studied 
with reference to their original extension, then there may be 
some accurate data for the determination of the relative amounts 
of local and general oscillations of the continent, for we see 
that the above fragmentary lists of elevations show a close 
relation between the different beaches, which would doubtless 
be further borne out, were the measurements more complete, 
and made with a view of arriving at true scientific results. 


Art. XLV.—<Apparent Attractions and Repulsions of Small 
Floating Bodies ; by JOHN LECONTE. 


ALTHOUGH the apparent aturactions and repulsions of small 
floating bodies is one of the most familiar phenomena, and one 
of the earliest to which the physical theory of capillarity was 
applied, yet it remains a perplexing puzzle to a large number 
of intelligent students. This arises from the fact that the 
popular explanations given in many standard works on ele- 
mentary physics do not bear a critical examination and are, 
consequently, anything but satisfactory to the student who 
end 2avors to secure a clear physical conception of the cause of 
these motions. 

This class of phenomena seems to have been first explained 
by the celebrated Mariotte about 1655; but more particularly 
by the great geometer Monge.* who distinetly and correctly 
referred them to the action of the surface film of the liquid, as 
modified by the presence of the partially immersed solid 
bodies. In more modern times, the improved theory of eapil- 
lary action of Young+ and Laplace,t as modified by the refined 


physico-mathematical investigations of Gauss,§ and of Pois- 
son,| refers all capillary phenomena not only to the reciprocal 
attractions between the liquid and the solid, but also to the 
existence of a tense superficial film at the free surface of every 


* “ Mémoires de l’Acad. de Sciences” for 17 506 et seq. 

+ Phil. Trans.” for 1805, p. 65 et seq. On the “ Cohesion of Liquids.” 

¢ ‘‘ Mécanique Celeste,” tome iy au Livre x,” “Sur ‘LAction 
Capillaire.” (1806.)—Also, “Supplement a k de L'Action Capillaire.” 
(1807.) 

§ “ Principia Generalia Theo Niguree Fluic in Statu Afquilibrii.” 
tingen, 1830. 

\ “‘ Nouvelle Theorie de L 


of Small Floating Bodies. 417 


liquid, which.gives origin to a tensile elastic reaction resulting 
in the development of a force tending to elevate or depress the 
liquid according as its terminal surface adjacent to the solid is 
concave or convex. The actual existence of such an elastic 
contractile film at the bounding surfaces of liquids is abund- 
antly verified by numerous conclusive experiments with films 
of soapy water, as well as by the whole class of striking phe- 
nomena rendered prominent by the admirable researches of 
Plateau,* and the equally satisfactory investigations of Duprét 
and of Quincke.t 

Even according to the more exact mathematical theories of 
eapillarity of Laplace and of Poisson, the explanation of this 
class of phenomena is not altogether free from ambiguity. 
Thus, in Laplace’s investigation, as the pressure of the atmos- 
phere appears as a prominent element in producing the mo- 
tions of such floating bodies, the student is naturally perplexed 
when he is confronted by the somewhat awkward fact, that 
capillary phenomena are entirely independent of the pressure 
to which the apparatus is exposed ; as was long ago proved by 
the experiments in vacuo executed by the members of the 
“ Academia del Cimento” of Florence. It is proper to add, 
however, that a critical examination of the explanation given 
by Laplace as well as by Poisson.$ very clearly indicates, that, 
when the effective forces are considered, the pressure of the 
atmosphere is practically eliminated from their equations ;—so 
that finally the forces actually in operation, which produce the 
tendency of such bodies to approach or to recede from one 
another, are due exclusively to molecular actions. 

Nevertheless inasmuch as Laplace's explanation contains the 
pressure of the atmosphere as a term, while at the same time it 
makes the effective force equivalent to a modification of hydro- 
static pressure, which is negative or positive according as the 
surface of the liquid adjacent to the solid bodies is concave or 
convex; it is by no means surprising that the idea of atmos- 
pheric pressure should have been associated with these phe- 
nomena. Hence, we find that many first-class physicists, such 
as Lamé, Desains, Jamin, Kverett,| and others, introduce the 

* “Statique Experimentale et Theorique des Liquides.” 

+ ‘Théorie Mécanique de la Chaleur,” chapitre ix. ‘ Capillarité,” p. 206, et 
seq. Paris, 1869. 

t “Phil. Mag.,” IV, vol. xxxviii, p. 81, and vol. xli, pp. 245, 370, 454; V, 
vol. v, pp. 321, 415, and vol vii, p. 301. 

$ Laplace Mécanique Céleste,” tome iv. Supplement au livre x.”—Article 11, 
p. 41 et seq.—Poisson, op. cit. supra, articles 81-85, pp. 162-173. 

|| Lame, * Cours de Physique,” 2d Ed., Paris, 1840, tome i, p. 188 et seq. Article 
143.—Desains, “ Traité De Physique.” Paris, 1857, tome 1, pp. 603-606.—Jamin. 
“Cours De Physique,” 3d Ed., Paris, 1871, tome i, pp. 229-230.—Everett. Trans- 
lation of Deschanel’s *'Traité Elémentaire de Physique.” N. Y., 1880. Part I, 
p. 136. Article 97, D.—Peclet in his “ Traité De Physique,” (4th Hd., Paris. 1847, 
tome i, p. 158, Article 224), leaves out the pressure of the atmosphere, and ascribes 
the motions exclusively to negative and positive hydrostatic pressures. 
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pressure of the atmosphere as a fundamental element into their 
explanations of these motions. Indeed, Laplace himself seems 
to have been impressed with the apparent conflict between 
theory and experiment: for, after giving the result in relation 
to the case of two solids moistened by the liquid (in which the 
hydrostatic pressure between them has a negative value), he 
significantly adds: ‘‘ Dans le vide, Jes deux plans tendraient 
encore 4 se rapprocher ; |’adhérence du plan au fluide, produis- 
ant alors le meme effect que la pressure de |'atmosphere.”* 

Doubtless, the view, which ascribes these apparent attractions 
and repulsions to the modifications of hydrostatic pressure due 
to the action of capillary forces, is a philosophical one and 
capable of being put into a mathematical form; yet, when the 
physical cause of the disturbance of hydrostatic equilibrium is 
kept in the back ground, the student is greatly embarrassed 
and perplexed in obtaining clear Conceptions of negative and 
positive pressures, complicated as they are with considerations 
relating to the pressure of the atmosphere: especially when he 
is assured, that the last-indicated pressure must be inoperative, 
from the experimental fact, that the phenomena take place in 
vacuo. Moreover, from this point of view, he is liable to lose 
sight of the real physical cause of al capillary phenomena, 
VIZ :—the reaction of the tense superficial film of the liquid.,- _ 
the true and efficient cause of the disturbance of hydrostatic 
pressure. It seems to me, that by referring the motions of 
such bodies directly to the aetion of this tensile superficial film, 
a fundamental principle in the physical theory of capillarity is 
secured in the mind of the student; while the resulting dis 
turbances of hydrostatic equilibrium are not primary facts, 
but secondary consequences of the more fundamental cause. 

The general explanation, which I am about to offer of the 
“Apparent Attractions and Repulsions of small Floating 
Bodies,” is so simple and obvious a deduction from the funda- 
mental Laws of Capillary Action, as expounded by Laplace 
and Poisson, that it is difficult to bring myself to believe, that 
it has hitherto escaped the attention of physicists, Neverthe- 
less, I have not, thus far, been able to find it in any of the 
treatises on pliysics 

In order to render my explanation more clear, it will be 
necessary to present the commonly-received popular explana- 
tions of these phenomena, and to indicate their defects. 

Two methods of experimental illustration may be adopted, 
viz: Ist. By floating in water two small bodies whose surfaces 
have been so prepared as to be moistened or non-moistened by 
liquid ; and 2d. By plunging vertically into water or into mer 


cury, two parallel plates of clean glass suspended by threads. 


* “ Mécanique Celeste, upplement au Livre X,” article 11, p. 44. 


of Small Floating Bodies. 


ORDINARY POPULAR EXPLANATIONS. 


CasE 1. When both bodies are moistened. In this case (fig. 1, 
A, B, and A’ B’), when the two bodies are brought so near 
that their intervening concave meniscuses join each other, the 
bodies are drawn together by the weight of the column of the 


liquid m, elevated above the level a 4, acting like a loaded 
cord secured to each of the bodies. 

CasE 2. When both bodies are not moistened. In this case 
(fig. 2, A, B, and A’ B’), when the two bodies are brought so 
near that the intervening convex meniscuses unite, e and g are 
more depressed than d and /; consequently the two bodies are 
pushed toward each other, by the greater exterior hydrostatic 
pressure exercised by the portions dh and fx. 


2 


CASE 3. When one body is moistened and the other is not mots- 
tened. In this ease (fig. 8, A, B, and A’ B’), if the moistened 
body B or B’, were alone, the concave meniscus would be 
elevated to 0; in like manner, if the non-moistened body A or 
A,’ were alone, the convex meniscus would be depressed to r. 
Now, if the two bodies are brought so near that their menis- 
cuses join each other, the intervening liquid surface will take 
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an intermediate position nk. Hence, the point » will be below 
the point 0; and the point k will be above the point Yr. It is 
therefore assumed, that the moistened body B or B’, will be 
drawn away from A or A’, by the excess of the weight of the 


exterior above the interior meniscus, due to the difference of 
height o n or o’ h’: In like manner, the non-moistened body A 
or A’, will be pushed away from B or B’, by the excess of 
interior hydrostatic pressure due to the difference of level kr. 
Hence, there is apparent mutual repulsion. 

Defects of the foregoing explanations. Leaving out of con- 
sideration those physicists who have adopted. more or less com- 
pletely, the mathematical methods of Laplace and of Poisson, 
the foregoing seem to be the generally-received popular expla- 
nations of this class of capillary phenomena. ‘hey are those 
given by Brewster, Daguin, Silliman, Snell, and other writers 
on elementary physics; and are essentially identical with the 
explanations originally proposed by Monge.* The must cur- 
sory examination will serve to show their unsatisfactoriness. 

In the first place, each case requires a special explanation : 
there is no common physical principle codrdinating the three 
cases under consideration. Thus, in case 1, the weizht of the 
intervening elevated column of liquid draws the bodies to- 
gether, without reference to the modification of hydrostatic 
pressure due to the elevation. On the other hand, in case 2, 
the bodies are pushed together by the excess of the exterior 
hydrostatic pressures. Finally, in case 3, it will be noticed, 

* Brewster, ‘‘ Encyc. Britannica,” 8th ed., article ‘‘ Hydrodynamics,” cha». 
III, “On Capillary Attraction and the Cohesion of Liquids.’—Daguin. ‘ Traite 
Elementaire de Pysique,” 3d Ed., Paris, 1867, tome i, article 226, pp. 209-210.— 
Silliman. ‘ Principles of Physics,” 2d Ed., revised and re-written, Philad., 1861, 
article 242, pp. 195-196.—Snell’s Olmsted’s ** Nat. Phil..” 2d Revised Ed.. N. Y.. 
1870, article 229, pp. 150-151. Also, Kimball’s 3d Revised Ed., N. Y., 1882, 
article 202, p. 135.—Monge, “ Mém. de I’Acad.,” cit. ante. Of the above, Daguin 
gives the most explicit and clear statement of these explanations 
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that the excess of hydrostatic pressure due to the difference of 
height equivalent to 0 n oro’ n’, is made a pulling force, urging 
B or B’ to the right; while the excess of hydrostatic pressure 
due to the diflerence height equivalent to /r, is made a pushing 
force urging A or A’ to the left. Now, why this difference in 
the direction of action of the excess of hydrostatic pressures ? 
Why not regard the excess of pressure on the right of B or B’, 
(equiyalent on or o’ 7’), as a pushing force urging B or B’ 
towards A or A’?—a result which is evidently at variance with 
experiments. 

In the second place, it is very clear, that the laws of hydro- 
statics are so seriously modified by the action of capillary 
forces (the disturbances of level being in fact due to them), 
that it is very questionable whether hydrostatic pressure can be 
properly or safely invoked to explain these phenomena with- 
out the restrictions imposed by the introduction of the nega- 
tive and positive molecular pressures, which constitute such 
important factors in the physico-mathematical analyses of 
these questions. 


PROPOSED GENERAL EXPLANATION, 


In the following explanation of the “ Apparent Attractions 
and Repulsions of Small Floating Bodies,” I have referred this 


class of the phenomena to two fundamental principles of capil- 
larity which are abundantly verified by observation and exper- 
iment, viz: Ist. That in every case, whether of moistened or 
non-moistened bodies, there exists an adhesion between the 
solid and the liquid; and 2d. That the capillary forces are, 
in any given case, inversely proportional to the radii of curva- 
ture of the meniscuses, and their resultants are directed toward 
the centers of concavity. It seems to me that these two fun- 
damental and well-established principles of capillary action, 
will explain the whole class of phenomena, in a much more 
consistent and satisfactory manner. 

Case 1. Fig. 1. Before the two bodies are brought near each 
other, the concave meniscus around each of them having the 
same radius of curvature on all sides, each of the floating 
bodies is in equilibrium under its action. But when brought 
so near that their meniscuses join each other, the radius of cur- 
yvature of the united intervening concave meniscus at m, (fig. 
1), is less than that of the exterior concave meniscuses at a and 
b, and its superior tension acts upon both bodies toward a com- 
mon center of concavity at 5. Hence, by virtue of the smaller 
radius of curvature of the intervening tense film, the interior 
forces prevail, and the two bodies are drawn together. 

Cask 2. Fig. 2. The same explanation applies to this case. 
The common or united intervening convex meniscus being 
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attached to the bodies at e and g (fig. 2), has a smaller 
radius of curvature than the exterior convex meniscuses at d 
and ~ Hence, in this case, likewise, by virtue of the smaller 
radius of curvature of the intervening contractile elastic film, 
the interior forces necessarily prevail, and the two bodies are 
drawn together. 

CASE 3. In this case (fig. 3), it is evident, that as the centers 
of concavity of the interfering meniscuses are in opposite 
directions, the common or united meniscus formed by their 
union, as kn, must have a radius of curvature greater than 
that of either of the exterior meniscuses at ¢ and o’. Hence, 
by virtue of the smaller radius of curvature of the exterior 
tense elastic films at ¢ and o’, the exterior capillary forces must 
prevail, and the two bodies are drawn apart, by the superior 
tensile reactions directed toward the centers of concavity at 3 
and at 4, (fig. 3). 

It will be noticed that in the preceding explanations of this 
class of capillary phenomena, | have referred the apparent 
attractions and repulsions exclusively to the elastic reactions 
of the tense surface film, whose form is modified by the prox 
imity of the partly immersed solid bodies. For the reasons 
previously assigned, I have left out of consideration the modi- 
fications of hydrostatic pressure, which are, after all, really 
due to these elastic reactions. ‘I'v those physicists who prefer 
the mathematical methods of Laplace and of Poisson, my 
explanations may seem to be less complete and exhaustive: 
but in such general ex} oe ions, it is of prims ary importance 
to keep steadily before the student the fundame ‘ntal physica 
principle which constitutes the fons et origo of these phenomena. 

There is, however, an objection to the explanation which 
refers this class of capillary phenomena to the contraction of 
the tensile film of liquid adjacent to the sides of the partly 
immersed solids, which it is proper to notice. Since the 

capillary foree thus developed is inversely proportional to the 
radius of curvature and directed toward the center of concavity ; 
it has been urged, that when an isolated vertical plate that has 
its two parallel faces of different substances is partly immersed 
in the liquid, under such conditions that the radii of curvavure 
of the meniscuses on the opposite faces are unequal,—there 
should result a difference of pressure; so that such an isolated 
body floating on an indefinite surface of a liquid, would, under 
the mutual action of the flnid and solid, take on a horizontal 
and perpetual motion of translation. There are obvious me- 
chanical difficulties in the way of the admission of sucii a 
result ; for, as suggested by Poisson, in such a movement, the 
center of gravity of the entire system is not displaced. La- 
place seemed to think that there would be some difference of 
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pressure in such cases, but that it would be so small that it 
might be neglected.* It is evident that, however small it 
might be, a motion of translation would be the consequence, 
and this it seems difficult to admit. Dr. Thomas Young, ina 
letter to Poisson, insists upon this as a most serious objection 
to Laplace’s Theory of Capillarity.+ On the contrary, Poisson 
shows that his own modified theory does not lead to this 
mechanical difficulty; for it indicates that under the foregoing 
conditions, the horizontal pressures on the opposite faces ex- 
actly counterbalance each other, so that the floating solid can 
have no motion of translation.£ In like manner, Dupré in his 
admirable researches on ‘ Molecular Actions,” investigates this 
anomalous deduction from Laplace's theory, indicating the in- 
completeness of the latter, and showing, that Poisson is correct 
in the conclusion that the horizontal molecular forces exactly 
balance one another.$ 

Notwithstanding the @ privri mechanical impossibility of an 
isolated floating body taking on a motion of translation under 
the conditions above designated, I made 
the following arrangements with the view 
of experimentally testing the question. A 
plate of well-cleaned glass (fig. 4), 7 9’, and 
a plate of polished steel, ss’, were cemented 


together, so as to constitute a single com- 
pound plate of these substances. This 
was floated in a vertical position, by secur- 
ing masses of cork, ec and c¢’, to the two 
faces, and attaching a leaden sinker (7), 
of the proper weight, to the lower ex- 
tremity of the plates. If such a com- 
posite plate is plunged vertically into aleohol contained in 

large vessel, a concave meniscus will be formed by the ascend- 
ing liquid on the glass face, while on the steel face no meniseus 
will be formed, and the adjacent surface of the alcohol will be 
horizontal. Now, Dr. Young insisted that, according to La- 
place’s theory, the horizontal molecular pressures on the oppo- 
site faces being unequal, the composite plate should be drawn 
in the direction of the center of concavity of the meniscus on 
the glass face, and thas cause the entire system to take on a 
motion of translation toward the right. The arrangement 
represented in fig. 4 was so sensitive that it was difficult to 
avoid the influence of slight currents of air; nevertheless, 
there were no indications of the action of unbalanced forces on 


* “ Supplément a la Théorie de |’ Action Capillaire,” p. 43. 
+ Poisson, op. eit. ante. Article 128, p. 265. 
t Poisson, op. cit. ante. Articles 85 et 96, pp. 172 et 194. 
S$ Dupré, op. cit. ante. Chap. ix, p. 396-400. 
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the floating apparatus. Hence, the idea that such a system 
would take on a horizontal and perpetual motion under the 
action of molecular forces, is not only inconsistent with funda- 
mental mechanical principles, but is contradicted by direct ex- 
periment: for, no motion takes place in such a composite 
vertical plate, when partly immersed and floating in the liquid.* 

Moreover, it seems to me, that according to any theory of 
capillarity which is based upon the action of a tense elastic 
superficial film, it is clear, that the tensile reaction of the 
bounding film, which envelops such a floating composite plate, 
must necessarily be exactly the same in all parts of its perim- 
eter; so that, it is impossible for the forces due to capillary 
actions, to disturb the equilibrium of such a body while float- 
ing in the liquid, SO long as its component plates are main- 
tained at a fixed distance apart. It is obvious, that the tensile 
reaction can only tend to press the plates together; it cannot 
produce a motion of translation. It is almost needless to add 
that in the cases previously considered where the floating solids 
were separated and movable, the conditions of equilibrium 
were disturbed by the modifications of the interfering menis- 
cuses due to their proximity; and these conditions of equi- 
librium could only be realized by mutual contact, or by reces- 
sion beyond the reach of disturbing influences. 

It is, likewise, evident, that in eases 1 and 2 th interfering 
and modified united bounding films tend, in each case, to as- 
sume a minimum perimeter, which is only secured when the 
two bodies are brought in contact. In the composite plate 
above considered, this condition is instantly realized upon par- 
tial immersion in the liquid. This principle explains why it is 
practically so much more difficult to experimentally verify 
case 3, than cases 1 and 2. For in case 3 when the floating 
bodies are brought so near to one another that the interfering 
meniscuses form a common enveloping film, the principle of 
minimum bounding perimeter prevails, and the verification of 
apparent repulsion fails; for the two bodies are drawn together 
as in cases 1 and 2. The fact that in such cases, floating bodies 
apparently repel one another at a certain distance, but on 
nearer approach, apparently attract, is noticed both by Laplace 
and by Poisson, as a deduction from their respective theories 
of capillarity, and was experimentally verified by the Abbé 
Haiiy and others. 

Finally, it may he proper to add, that the reaction of the 
surface tension of liquids always tends to reduce the surface to 


*Tt is scarcely necessary to add that the irregular and perplexing capillary mo- 


tions due to the difference in the surface tensions of different liquids or of the 


same liquid in different states, are here excl from consideration. The curious 
motions of small isolated masse f camphor, when floating on the surface of 
water, come uncle t cat phenomena have heen carefully 


studied by Tomlinson 
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the smallest area which can be enclosed by its actual boundary. 
This fundamental principle of the tensile reaction tending to 
reduce the bounding area or bounding perimeter to a minimum 
affords a very simple and elegant explanation of the whole 
class of phenomena under consideration.* As already inti- 
mated, cases 1 and 2 evidentiy come under this principle: for 
the common bounding perimeter produced by the union of the 
meniscuses, in tending by virtue of its elastic reaction to be- 
come a minimum, draws the two floating bodies together. The 
same is true of case 3, provided the floating bodies are brought 
in such proximity that a common bounding perimeter is pro- 
duced by the interfering meniscuses. But when the proximity 
is not sufficient to secure this condition, the disturbance of 
equilibrium due to this interference results, as we have seen, 
in the recession of the floating bodies. For in the latter case 
the first effect of the interfering meniscuses (as previously 
shown) is to augment the radius of curvature at the intersect- 
ing portions; this is evidently equivalent to a tendency to in- 
crease the bounding perimeter of the meniscuses enveloping 
each of the bodies; so that the minimum principle operates to 
separate them. 

Hence the two fundamental principles of capillarity, 1st, 
that the elastic reaction is inversely proportional to the radius 
of curvature of the meniscus, and 2d, that the same contractile 
reaction tends to reduce the perimeter to the smallest which 
can be inclosed by its actual boundary, are codrdinated, and 
alike concur in furnishing complete explanations of this class 
of phenomena, without the necessity of invoking the agency 
of atmospheric pressure or the modifications of bydrostatie 
pressure due to the operation of these molecalar forces. 

Berkeley, California, October 10, 1882. 


Art. XLVI.—High Terraces of the Rivers of Kastern Connecti- 
cul; by Professor B. F. Koons, Storrs Agricultural School, 
Manstield, Ct. 


In the observations here reported I have attempted to sup- 
plement the work done by Professor Dana on the high terraces 
of the Thames River of Eastern Connecticut. The results of 
his research upon this stream were published in this Journal, 
vol. x, p. 429, 1875. The heights as there given (I refer the 
points to the mouth of the river instead of, as Professor Dana 
did, to Norwich) are: 


* This principle is very elegantly deduced by the great geometer Gauss, by the 
application of the priuciple of mutual velocities. He shows that the condition of 
capillary equilibrium is that the expression for the force function shall be a 
miuimum. (Vide op. cit. ante.) 
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5°5 miles above the mouth of the river,___- ee 


10°5 “ “ : 75 
16° (at Norwich), 110 “ 


The Thames River is formed at Norwich by the union of the 
small stream Yantic from the northwest and the much larger 
river Shetucket from the northeast. The latter stream is about 
twenty miles long and has its origin at Willimantic, where it 
is formed by the union of the Natchaug from the northeast and 
the Willimantic River from the northwest. 

As pointed out by Professor Dana there was an ice dam at 
Norwich during the melting of the glacier of the Champlain 
period. Taking up the work where he left off, I, accompanied 
by Arthur Hubbard, one of my pupils, have attempted to 
make out the heights of the high terraces on the Shetucket and 
its tributaries, above modern flood plain, and also, at those 
points where the New London Northern Railroad follows the 
river, the height above mean tide at New London. 

By the kindness of Mr. G. W. Bentley, General Superintend- 
ent of the railroad, such parts of the surveys of the road as 
would assist me in securing the latter measurements were 
placed at my disposal. Likewise the surveys of the New York 
& New England Railroad assisted me to one measurement on 


the Natchaug. 
As.a result of my investigations I found that the heights on 


the Shetucket are: 


(1) 2° miies above Norwich, 94°5 ft. \bove mean tide at N. London, -_-. ft. 

(3) 65 = x4 

(4) 9°5 75° 

(5) 10°75 69° ‘ ‘ 

249°5 


98°5 


(9) 16°75 


On the Natchaug: 

(10) In the city of Willimantic, 86 ft. Above mean tide at N. London, 250-2 ft. 

(11) 2°5 miles above Willimantic, 69 

(13) 6 “ “ 16 
On the Hope River, a tributary of the Natchaug: 


(14) *5 mile above its mouth,...58 ft. Above mean tide at N. London, ---- ft. 


On the Willimantie River: 


(15) 7 miles above Willimantic, 86 ft. Above mean tide at New London, 354 ft, 
375 


(17) 10 60 


SSS 
5.) ft. 
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At stations one and two the terraces are well defined on both 
sides, and extend far up and down the stream, also, considerable 
distanee back from it, indicating that the floods had great width 
at this point. As indicated by the heights at these two stations 
I expected a gradual decrease in the elevation of the terraces as 
I ascended the river from Norwich, but found that at station 
three, on the west side of the stream, in the village of Occum, 
the height i is 84 feet, but upon investigation found the cause of 
this increase of height above station two to be the narrows in 
the river, a mile below the village, where the stream breaks 
through a line of hills, and doubtless during the flood times, as 
now, had a narrow channel and rapids between the rocks rising 
abr uptly on both sides of the stream. 

At stations four, five and six the floods again spread very 
widely, and formed what might more properly be called a lake 
than a stream, for the terrace outline can be traced far back from 
the present stream, and in an almost unbroken line well up to 
station seven, where the river again makes its way through a 
line of hills. At this point bold cliffs project weil into the 
stream, and the evidences are very clear that this was the loca- 
tion of another ice-dam; for, at the head of the narrow gorge, 
which is about one-half mile long, there is a terrace formation 
107% feet high, and located close to the stream. 

Had the passage through these hills remained unobstructed 
during the flood period, the great force with which the vast 
volume of water would have gove into these narrows would 
have been such as to sweep everything before them, and no 
deposit could possibly have been made at this point. Also the 

nature of these deposits, the coarse and irregular condition of 
the stones and bowlders, seems to indicate “that only floating 
ice could have placed them there. Likewise, a kettle-hole. some 
25 feet deep, is found within this deposit, and it appears as 
though a mass of floating ice became stranded at one side of 
the entrance to the gorge, was subsequently buried by the 
stones, sand and eravel, ‘brought down upon the floating ice, 
and finally melted leavi ing this depression. The deposits a 
mile above this are very fine, composed principally of clay and 
sand, while at station eight, a mile and a half above, they are 
considerably coarser, and at station nine coarser still. If an 
obstruction existed within the pass, then the waters above would 
be checked in their flow and would drop their coarse material 
far up stream and their finer lower down, and the floating ice 
would carry its material into the pack at the head of the pass; 
and this is just the condition we have here, and that too with- 
out the aid of any considerable side streams to produce it. 

All these facts, together with the great difference in the 
height of the terraces above and below the narrows, seem to 
indicate that this was the location of an ice-dam. 
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Station eight is on the east side of the river, and one-half 
mile below South Windham, and here again, and also at station 
nine and those above on the Natchaug, the floods were gener- 
ally. very widely spread, forming great areas of level plains 
which extend far back from the streams, even to Mansfield 
Center, foar miles north of the city of Willimantic. 

Unlike the region just mentioned, the Willimantic River lies 
in a very narrow valley with the lines of hills on either side 
close to the stream, so that the waters swe pt ies, out of 
the valley, and nothing but doubtful remains o high terrace- 
deposits are found till we get to Eagleville, seven miles above 
its mouth, and at but few points above this were we able to 
determine the height of the floods. 

Agricultural School, Mansfield, Conn., Oct. 7th, 1882. 


ART. XLVII.—WNote on the — Nouthward Discharge of Lake 
Winnipeg ? by J. D. DANA. 


THE most remarkable of the changes that are known to have 
oecurred in the water-courses of North America is that in the 
discharge of Lake Winnipeg from a former southward course by 
the Minnesota Channel and Mississippi to its modern discharge 
into Hudson’s Bay, first announced and sustained by General G. 
K. Warren, in a report of 1867 published in the Report of the 
U.S Engineers for the year 1868 (pp. 807-314), after levelings 
along these rivers, by order of the government, in 1866 and 
1867. The question was more fully illustrated by General 
Warren in “an Essay concerning important physical features 
exhibited in the Valley of the Minnesota River and upon their 
signification,” submitted to the Chief of Engineers in 1874 and 
published in the i for 1875 (pp. 885-402) ; and afterward, 
further discussed by him in his paper on the Bridging of the 
Upper Mississippi, in the Report for 1878 (pp. 909 to 926) with 
a reproduction of some of the maps of the essay of 1874. The 
last of the above-mentioned papers, excepting its closing details 
as to sections across the valleys, is reproduced in this Journal 
on pages 417-431, vol. xvi, 1878, along with its eight maps 
and plates. 

In the first of his papers, that of January, 1867, Genera! 
Warren, after mentioning the evidences that “ Lake Winnipeg 
was once continuous southward over the central portion of the 
Red River of the North, and had its outlet down the Minnesota, 
and not down the Nelson to Hudson’s Bay” (p. 307), considers 
the origin of the former hydrographical conditions. He speaks 
of the possibility of an ice-barrier on the north in the Glacial 


J.D. Dana—Southward Discharge of Lake Winnipeg. 429 


era; but he sets this idea aside, and argues for an actual change 
of land-level, and makes the southward discharge to have ended 
in consequence of a depression of land to the south, accompa- 
nying (as added in his paper of 1875) a rise to the north; and 
instancing, as examples of a corresponding change of level, the 
former southward discharge of Michigan Lake through the Ili- 
nois River, and of Winnebago Lake through the Wisconsin 
River. A map of the iarge Winnipeg Lake—larger he observes 
than Lake Superior and Michigan together, and having the 
Saskatchewan River as the lead stream—accompunied the 
written report sent to the Departinent, but it was not published. 
The same view is presented at more length in the paper of 
1874 (Report for 1875), along with a wider discussion of the 
facts, and a review of the writings of previous travelers who 
had recognized the lake-like features of the region. 

The idea of the southward discharge of Lake Winnipeg was 
presented again in 1875 by Mr. George M. Dawson, in his ex- 
cellent Report on the Geology of the region in the vicinity of 
the 49th Parallel, with a recognition of General Warren’s paper, 
but with the statement that the inference was an independent 
one. In explanation, he says (pp. 258, 254) that “ by the flow 
of a large volume of water in this direction, the excavation of 
the basins of the Winnipeg group of lakes and the great valley 
of the Red River itself can be explained; the river cutting 
downward and westward on the sloping surface of the Lauren- 
tian rocks, at the expense of the Cretaceous strata, and later of 
the limestones of the Devonian and Silurian; the blocking up 
of the southern exit and changed direction of flow being a phe- 
nomenon only similar to that which is known to have taken 
place with the Great Lakes of the St. Lawrence.” 

The ice-barrier hypothesis has been sustained, in place of 
that of a change of level, by Professor N. H. Winchell in his 
Minnesota Report for 1877, who there observes, in his explana- 
tion, that the lake, having first appeared at the south or Minne- 
sota end, “grew toward the north as fast as the retreating ice- 
sheet made way for it.” In the Minnesota Report for 1879, 
the same view is urged, with more detail, by Mr. Warren 
Upham. 


A decision between these two conflicting explanations is of 
great importance to a right understanding of Quaternary events 
as well as of fundamental principles in terrestrial dynamics ; 
and I therefore review here the more prominent facts, taking 
them mostly from General Warren’s papers and the Report of 
Mr. Dawson. 

1. The Red River of the North, rising in Lake Traverse, 
flows northward along the west side of Minnesota for 225 miles, 
crosses then the 49th parallel, and continues on the same course 
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for 90 miles to Lake Winnipeg; the distance from Lake Trav- 
ww to Lake Winnipeg being 315 miles. 

. The Minnesota, rising to the westward of Lake Traverse, 
enters its valley within two miles of it and flows south, through 
Big Stone Lake, to the Mississippi at Minneapolis. : 

3. The valley of Red River, after narrowing much, is still 46 
miles wide on the 49th parallel, and, for a long distance south 
of this parallel, it has an average width of 30 miles (Gen. War- 
ren’s map and G. M. Dawson’s statement); toward Lake Trav- 
erse it narrows rapidly, is a mile wide along this lake, the sides 
rising abruptly from the borders of the lake; beyond this lake, 
southward, it continues on, one to two miles wide, as the valley 
of the Minnesota River; and, where it joins the Mississippi, the 
valley has four times the width of the Mississippi valley above 
the junction (Gen. Warren). 

4. All now agree that the wide part of the valley which 
stretches northward from Lake Traverse is lake-bottom prairie, 
that it was adopted by the Red River, not made by it 
(Dawson); and that the part south of this lake, is, as General 
Warren first showed, the deserted highway of the outflowing 
river and lake. 

The Red River lake-bottom valley is bordered much of 
the way by abrupt sides rising 100 to 200 feet to the top of a 
terrace-plain or plateau; and, similarly, the Minnesota channel 
has sides usually 100 to 150 feet in height. 

6. Heights above the sea-level : 


(B. C. means Boundary Commission Report.) 
1. Lake-bottom 2. Bordering 
prairie plateau 
Near 45° 30’ N., between Big Stone Lake and } 940 1.120 
Lake Traverse (5 miles apart) \ 
Near 47° N., at Fargo and Moorhead, 900 1,050 (2?) 
On the 49th parallel near Pembina and &t. Vin- / TR4 (Bt Fast side 989 
vent,* \ West side 994 
Toward Like W innipeg 740 810 


Height of Lake Winnipeg (about the mouth of Red 


River, a great marsh), 710 feet. 


Minnesota River are (Winchell’s Report) : 


The heights on 


Surface of bordering plateau near Big Stone Lake, .. oes 1,125 

At Shakopee, 5 iiles northeast 925 
At junction witl the Mississippi, 3 800 to 820 
* The height of the Lake of the Woods is 1048 feet (B. C.); of the divide be- 
tween it and the near-by head of Roseau River, a westward-flowing tributary of 
Red River along the 49th-parallel region. about 1078 feet (Dawson); edge of 
plateau where it looks down on - » lake-b ttom about Pembina, 90 feet less (B. C.). 
and hence about 988 feet: Pembina Mountain, on the west side, 210 feet above 
the lake-bottom prairie and henee 784+ 210--994 feet above the sea-level Red 
River as it flows in its channel is 20 to 60 feet below the surface of the lake- 


bottom prairie ; at ’embina, about 50 feet (Warren) 
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7. The slope of the lake-bottom prairie is northward, toward 
Lake Winnipeg: and, from the 49th parallel, according to 
Dawson, it is nearly six inches per mile; the mean slope from 
Moorhead in Minnesota, 150 miles south of the 49th parallel, is 
little less than one foot per mile. 

The slope of the bordering plateau northward from Lake 
Traverse to Lake Winnipeg, 815 miles, is about one foot per 
mile; for 1,125—810=815. 

The slope of the bordering plateau along the Minnesota from 
Big Stone Lake to Mankato (145 m.) is southward and about 
one foot per mile; for 1,125—975=150. 

8. The material of the lake-bottom, where examined by Mr. 
Dawson, is mostly yellowish clayey earth or loess, containing 
calcareous matter enough to effervesce freely with acids; the 
upper portion is rarely so Coarse as to be called sand, though 
sometimes an arenaceous clayey material ; that of the border is 
also somewhat arenaceous. The depth of this lake-bottom de- 
posit is generally 40 feet or more over the centrai portions, bu 
it thins toward the sides. This point is illustrated in the pla e 
facing p. 248 in Dawson’s Report. He represents the loess as 
overlying stratified drift and bowlder clay, The surface of the 
prairie rises somewhat toward the sides; but whether the de- 
pression is more than would result from the drying (and conse- 
quent contraction) of so much wet loam after the disappearance 
of the lake, is not ascertained. It is rare to find anything like 
pebbly areas or pebbles over it. 

9. The outline of the lake-bottom prairie has the appearance 
of being, so far as it extends, the outline of the great Winnipeg 
Lake, and is so recognized by Warren, Dawson and others. 

10. The material of the bordering high plateau along both 
the Red River portion and the Minnesota is coarse gravel and 
sand; much of it unstratified till, much, more or less stratified ; 
and the upper surface is often pebbly or stony, with occasional 
bowlders. 

Roseau River, for 25 miles east of the western edge of the 
plateau, says Dawson (p. 214), has cut deeply into the plateau 
formation so as to have high bluff sides; and the sections show 
alternating beds of clay, sand and gravel characterized by “cur- 
rent bedding;” one of them having stratified arenaceous clay 
below, then coarse gravel, then sand, and then gravel as the top 
beneath the soil; another “typical one” consisting of hard- 
compacted clay below, partly stratified, then a thin pebbly bed, 
then sand, then the upper gravel. These are given by Mr. 
Dawson as examples of the constitution of what he calls the 
“ Drift Plateau of Eastern Manitoba and Northern Minnesota.” 
He says of the great “ High-level Plateau” that it is frequently 
irregular in detail, covered with banks and ridges of sand and 
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gravel of the nature of “ kames,” but, on the whole, remarkably 
uniform; on the 49th parallel it rises gently eastward toward 
the Lake of the Woods, 90 feet in the 77 miles. On the upper 
part of the Minnesota the deposits are largely the Glacial drift 
(General Warren, and Professor Winchell), with also portions 
that are bedded. 


Conclusion.—Taking the accounts of the region from which 
we have cited to be correct, we have the deduction forced upon 
us that Winnipeg Lake did not lose its discharge into Hudson’s 
Bay and become the great lake with southward discharge, be- 
cause of a barrier of ice or of any other kind. For if so, if 
there had been no great change ot slope over the region, the 
shores of the great lake should be approximately horizontal, 
to its outlet at Lake Traverse, and if horizontal, they would 
have a height in the vicinity of the present Winnipeg of 260 
feet above the lake, supposing the waters just up to the Lake 
Traverse level, and 300 feet if the water at this place of dis- 
charge was merely 40 feet deep. Instead of this condition, the 
observed shore line has nearly the present general slope of the sur- 
Jace; and, further, the slope of the lake-botlom prairie is not much 
diffe rent from that of the borde ring plateau on either side. 

We have thence the conclusion, since the present outline of 
the lake-deposits or lcess, whatever the present slope, was 
approximately the shore line and once horizontal, that there 
hus been a great change in the level of the land, as General 
Warren urged. The idea of a change in the position of the 
earth’s center of gravity sufficient to change the slope of the 
surface a foot a mile, or half a foot, cannot be reasonably 
entertained, 

We may infer also, from the near correspondence between 
the northward slope of the lake-bottom prairie and that of the 
bordering plateaus, that the prairie and plateaus were affected 
alike by the conditions as to level. And we may deduce from 
the regularity of the slope, that the conditions as to level 
affected equally the region from Lake Traverse to Lake Win- 
nipeg, and beyond doubt also to a mach greater undetermined 
distance northward. 

This conclusion bears so profoundly on questions as to the 
condition of the earth’s interior, and the origin of changes of 
level over the earth’s surface, that it is greatly to be desired 
that further investigations should ace the facts beyond all 
doubt. 


Admittiny that the fuects are correctly cvlven, they appear to 
point to the following succession of events: 
The facet that the lake deposits are underlaid by unstratified 


] 


drift, shows that before the era of the great lake the glacier 
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had moved southwestward over the region, and deposition of 
moraine material had taken place. The high-level prairie 
either side of the lake region and of the Minnesota valley is 
made largely of this unstratified drift; but the generally level 
surface in the part toward the lake region and valley, and the 
stratification in much of the material, are evidence that the 
flood from the melting glacier covered and levelled it, and 
stratified its bedded deposits ; the coarseness of these deposits, 
and the large size of the valley of discharge, that the flood 
waters had great velocity; the height of the prairie, that 
they stood 100 to 150 feet above the present level of the 
region including Lake Traverse, instead of the 40 feet at the 
divide above supposed. This time of maximum flood and 
of rather violent fluvial conditions was followed by the era 
of the Great Lake, that is, of quiet waters and lacustrine 
deposits, with slow discharge over the Lake Traverse region : 
which may have been brought about in part by diminished 
supply of waters from the melting ice and precipitation, but 
more, with little doubt, by a diminution in the slope of the 
general surface, which was a part of the great change of slope 
that went on, as explained by General Warren, until the land 
was reduced to its present pitch and the streams to their 
modern courses, 

The application of a new name, Lake Agassiz, to the flooded 
Lake Winnipeg, proposed by Mr. Uphatn because of its alleged 
relation to the retreating ice-sheet, tends to obscure the great 
historical facts in the case. All desire to honor Professor 
Agassiz, and no one more so than the writer; and still the 
name that most deserves honor in connection with the devel- 
opments in Central North America is that of General G. K. 
Warren. But rather than use either, it is better to let the 
accepted name, Lake Winnipeg, be the name for past, as it is 
for present, time. 


Arr. XLVIII.—WNote on the Alleged Change in the Resistance 
of Carbon due to Change of Pressure ha by SILVANUS P. 
THOMPSON, Professor of Experimental Physies in University 
College, Bristol. 


In the July number of this Journal, Professor T. C. Menden- 
hall has described some experiments upon the change of resist- 
ance in a disk of prepared lamp-black, such as is used in Edi- 
son's tasimeter. At the close of his communication Professor 
Mendenhall ventures, “ without knowing anything about the 
nature of these experiments,” to call in question the researches 
made by Professor W. F. Barrett, by Mr. Herbert Tomlinson, 


| 
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and by the present writer, in which they had each independ- 
ently arrived at the conclusion that this alleged effect was due 
not to any change in the specific resistance of carbon, but to 
better external contact between the piece or pieces of carbon 
and the conductors in contact with them. It may be added 
that an identical conclusion was arrived at in 1879 by Profes- 
sors Naccari and Pagliani; and that a similar result was found 
a little later by Mr. Conrad W. Cooke. In short, with the 
exception of Professor Mendenhall, all who have investigated 
the point are agreed in their verdict. 

As Professor Mendenhall expressly disclaims all acquaintance 
with the experiments upon which previous observers founded 
their conclusions, it is not extraordinary that he fails to appre- 
ciate the vital point in experimenting. His carbon disk lay in 
its usual place in the tasimeter, of which, however, the upper 
works had been removed for the purpose of his experiments, in 
which pressure was applied through a slender brass rod placed 
in a vertical position upon the center of “the upper contact 
piece.” What this upper contact- piece was he does not say. 
No information is given of the nature of the contacts above 
and below. No attempt to distinguish between the resistance 
at the contacts and the resistance of the carbon disk was made; 
nor does the memoir show that any care was taken to ensure 
either perfection or constancy of contact. Under these cireum- 
stances it is difficult to see what grounds these experiments 
afford Professor Mendenhall for expressing opinions upon the 
question at issue. In the crucial experiment of Professor Bar- 
rett, which was made with one of Edison’s own buttons of pre- 
pared lamp-b ack, there was a perfect contact maintained dur- 
ing the.variations of pressure by cove yp 3 both surfaces of the 
button with mercury ; and in some of the other cases amalga- 
mated copper contac ts, and electroplated contacts have been 
employed. I venture to predict that if Professor Mendenhall 
will repeat his experiment, ensuring at the outset by one or 
other of these precautions that the disk of carbon shall have 
uniform and constant contacts during the experiment, he will 
find a very different result from that which he has announced. 
The very interesting obse rvation which he has made that the 
influence of time makes itself felt when pressure is applied but 
not when pressure is heck furnishes another argument in 
favor of the views held by the majority of experimenters on 
this question, 

Another point worthy of note is this. Observers have more 
than once suspected that in carbon there is the peculiarity that 
the resistance—the true resistance of carbon itself—varies un 
der different electromotive forces. The point is certainly worth 
investigating. Professor Mendenhall does not state what elec- 
tromotive force was employed in his investigations. 
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ArT. XLIX.—Figure of the Nucleus of the bright Comet of 1882 
(Gould); by Epwarp S. HoLpeEn. 


ALTHOUGH this comet presented a beautiful spectacle, when 
seen with the naked eye, I have been disappointed at the small 
amount of work which I have been able to do in the way of 
accurate observation. I give herewith the only two good 
sketches which I have been able to make. The aperture em- 
ployed was 15 inches and the power was 145 diameters. 


1882, Oct. 13. 1882, Oct. 17. 


1882, October 13. (See the figure.) The nucleus is curved 
as in the drawing. It consists of three masses. I am sure of 
a break at a; tolerably sure of the break at 4, and I suspect a 
break at c, but I am not certain of it. 

1882, October 14. The night is very poor. (In general the 
appearances of last night are confirmed.) The nucleus is about 
1’ long. 

1882, October 17. (See the figure.) There are three masses, 
plainly separated. B is farther north than the line A-C by 
3-1’. There is a dark division between each pair of masses. 
Band Care nearly in the parallel. The brush of light from 
the mass A toward the east, comes from the south side of A, as 
it is drawn. From the east end of A to the west end of the 
brush of light, is about 15”, 

1882, October 18. The dark space bewteen A and BP is 
about 10”; it is as wide as A itself, and wider than on October 
17. C is certainly seen as a separate mass; A and B are 
bright and stellar in appearance, more so than on October 17. 
C is, however, fainter than then. ‘The dark axis of the tail 
extends quite up to the coma. 

1882, October 19. Cloudy. The nucleus is seen as before. 
A and B are seen, as also the dark space between them. C is 
not seen, but this is probably on account of the unsteady air. 

I regret that my opportunity did not allow me to make any 
further sketches of value. 

Washburn Observatory, University of Wisconsin, 

Madison, November 3, 1882. 
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Art. L.—On Eccentricity and Perihelion Longitude of the Earth's 
Orbit as a cause of change of Climate. From the Presidential 
Address before the Geological Society of Dublin, by Rev. 
SAMUEL HavuGurToy, in February, 1882. 


ANOTHER astronomical cause of change in geological climate 
was proposed by Adhemar, and afterward worked out more 
fully by Croll, J. Murphy and Wallace. 

This is the secular variation in climate depending on the 
eccentricity and perihelion longitude of the earth's orbit. 

The change depending on the position of the perihelion is 
completed in about 21,000 years; while that depending on the 
eccentricity requires much more time to pass through its course. 
In fact, astronomers have proved that the eccentricity of the 
earth’s orbit may have been sth instead of z,th, as at present; 
but are unable to say how long ago the maximum eccentricity 
occurred. 

Adhemar, Croll and J. Murphy deduce from this astronomi- 
‘al cause the alternate glaciation of the northern and southern 
hemispheres every 21,000 years, which glaciation is more or 
less severe in proportion as the eccentricity during the perihe- 
lion period is greater or less. Mr. Croll, however, places the 
glaciation of a hemisphere in the time when its winter solstice 
is in aphelion; whereas Mr. J. Murphy places the glaciation of 
a hemisphere in the time when its winter solstice is in peri- 
helion. 

I have given a mathematical demonstration of the form of 
this secular inequality in climate,* which may be thus ex- 
pressed without the use of mathematical symbols :— 

The mean annual le mperature of any place varies as the eccen- 
tricity of the earth's orlit, and as the range of temperature from 
summer to winter jointly. 

Of these two factors of climate, viz: eccentricity and range 
of temperature, the first is astronomical and the second terres- 
trial, depending on distribution of land and water, on ocean 
currents and prevailing winds. 

Ii we suppose the terrestrial factor to be the same, while the 
eccentricity attains its maximum, the greatest possible change 
in mean annual temperature for any place on the earth’s sur- 
face turns out to be less than 5° F.; and in order to produce a 
seusible effect upon climate, we must suppose that the annual 
range (terrestrial factor) must vary also by variation in the dis- 

* Proceediugs of the Royal Society, 19th February, 1881. 

+ 0, « ep, where 0 mean annual temperature; e©=eccentricity of earth’s 
orbit ; p = annual range of temperature at piace 
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tribution of land and water. This is of course possible; but 
such a variation must follow its own development, and be quite 
independent of eccentricity or perihelion. 

I shall allow, however, the advocates of this theory permis- 
sion to make the terrestrial factor what they please (within the 
limits which the observed facts of climate permit), and then 
inquire whether the theory can account for geological climates. 

1. I take as my first example the present climate of Discovery 
Harbor, Grinnell Land, close to the Miocene Plant-beds :— 


July temperatare, +37°°2 F.; mean annual temperature, —1°°7 
F.; January temperature, —40°°6 F.; annual range, 74°°8 F, 


I have elsewhere* shown that the July temperature of Dis- 
covery Harbor, during Miocene times, was probably higher 
than 63°°7 F.; that is to say, 26° F. higher than its present 
amount. ‘This would require, at the time of maximum eccen- 
tricity, an annual range of temperature greater than 120°°7 F.+ 

The foregoing amounts to a demonstration, that a change in 
the eccentricity of the earth’s orbit from 4th to yth would 
not produce in Grinnell Land the summer temperature necessary 
to ripen its Miocene fruits, unless it were accompanied by such 
a redistribution of land and water as would raise the annual 
range of temperature from 77°°3 F. to 120°°7 F.; that is to say, 
increase the already great range by more than half its present 
amount. 

[ have no hesitation in saying that (with the present quantity 
of sun-heat) this amounts to an in. possibility. 

The greatest range of annual heat now found in N. America 
occurs at Melviile Island, where we have— 


July temperature, +42°°35 F.; January temperature, —36°°40 


F . Ov EF 
range, 78°75 


The greatest known annual range of temperature occurs (as 
we might expect) in the northeastern part of Europasia. Ob- 
servations taken at /akutsk for seventeen years give the follow- 
Ing results— 


July temperature, +62°°15 F.; January temperature, —43°°82 
F.; range, 105°°97 

This shows that even a redistribution of land and water, 
replacing N. America by a continent like Europasia, would 
sull leave the annual range of temperature 16°73 F. short of 

* Lectures on Physical Geography, p. 321. 


+ For - 


ép 
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° 


i > 63°7+1°7>65°'4 F.; therefore, when e= ;,, p must be greater 


than 120° 7 F., and if e=,4,, p must be greater than 128°°7 F. 


438 Ss. Haughton— Eee ntricity of the Karth’s Orbit. 


what the Miocene vegetation of Grinnell Land requires. This 
is a Reductio ad absurdum of the changes of geological climate 
produced by the secular inequality of the eccentricity and peri- 
helion longitude of the earth’s or bit. 

Similar arguments may be applied to the other well-known 
Miocene Plant-beds of the high northern Atlantic latitudes. 

2. For a second example, in Miocene times, Spitzbergen must 
have had a July temperature greater than 64°-4 F.* Its present 
climate is— 


July temperature, +37°°2 F.; annual temperature, +16°°5 F.; 
January temperature, —4°°2 F.; range, 41°°4 F. 


It is easy to see that the annual range of temperature in 
Miocene times in Spitzbergen must have exceeded 88°-4 F.+ at 
the time of maximum eccentricity, in order to account for the 
fruits ripened there in summer. 

This, although not an impossible case, like the former case 
of Grinnell Land, is yet quite incredible; for we have to im- 
agine a redistribution of land and water such as would more 
than double the annual range of temperature in Spitzbergen, or 
raise it from 41°°4 F. to 88° 4 F, 

8. The Miocene Plant-beds of Disco, on the west coast of 
Greenland, furnish a third proof that change of eccentricity of 
the earth’s orbit is not sufficient to account for former geologi- 
cal climates. The present climate of Disco is— 


July temperature, +44°°1 F.; January temperature, —4°°9 F. ; 
annual temperature, +19°°6 F.; range, 49°°0 F. 


The probable Miocene July temperature of Disco was greater 
than 72°°3 F.t From this it follows, that the annual range of 
temperature at Disco in Miocene times must have exceeded 
97°-2 F., when the eccentricity of the earth’s orbit was a maxi- 
mum.§ 

* Lectures on Physical Geography, p. 334 

) 1 

+ For F. This gives, when e= ys, p=88°"'4 F 

¢ Lectures on Physical Geography, p. 340. 

§ For +e)>72°3—19°6>52°T F.; p(1+e)>>105°4 F.; and, when 


e= 3 F. 


B.W. Frazier—Avinite from Bethlehem, Penn. 439 


Art. LIL—On Crystals of Axinite from a locality near Beth- 
lehem, Pennsylvania, with some remarks upon the analogies 
between the crystalline forms of Axinite and of Datolite; by B. 
W. FRAZIER. 


THE crystals of axinite described in this paper were found in 
the he: ap of « débris surrounding an abandoned pit, which had been 
sunk in exploring for ore on a farm in Northampton County, 
Pennsylvania, about three miles north of Bethlehem. 

The locality was discovered by Professor F. Prime, Jr., of 
the second Geological Survey of Pe ennsylvania, and was brought 
by him to the notice of the late Professor W. ‘I’. Roepper, who 
determined the mineral to be axinite, and who secured a num- 
ber of specimens of it. The determination of the mineral as 
axinite, was made also, independently, by Dr. F. A. Genth, the 
mineralogist of the Survey. Upon the purchase of Professor 
Roepper’s s collection of miner rals by the Lehigh University, the 
specimens of axinite collected by him from this locality became 
the property of the University, and have furnished the material 
for this investigation. The instrument which has been em- 
ployed in the measurements is a goniometer made on the Bab- 
inet gaa by R. Fuess of Berlin, and imported for the Uni- 
versity. 4 A description of this form of goniometer is given by 
W ebsky i in the Zeitschrift fiir Kry stallographie, vol. iv, p. 545. 

The crystals occur in a rock containing crystalline hornblende, 
apparently mixed intimately with axinite, and traversed by 
numerous narrow veins of axinite. In some of these veins the 
axinite is mixed with asbestus. Probably owing to this associ- 
ation the axinite itself sometimes assumes a fibrous structure. 
Wherever in the veins a free surface is exposed, it is thickly 
covered with implanted crystals of axinite, irregularly crowded 
together. Some of the crystals are colorless, others and the 
crystalline variety which fills the veins have a pale brown 
color. The color in some cases is chiefly superficial from the 
presence of a thin, brown incrustation which occurs sometimes 
in minute globular concretions, sometimes in dendritic forms. 
The luster of the crystals varies from dull to highly brilliant. 

The crystals have the usual sharp, axe-like shape, which 
originally suggested to Haiiy the name of the mineral. The 
planes occurring in the zone p, J, u,* and especially the planes 
p and u, have the greatest development, and these planes are 

* Here and elsewhere in this paper the letters used to designate the planes of 
axinite are those adopted by v. Rath in his monograph on the crystallization of 
axinite in Pogg. Ann., vol. exxviii, pp. 20 and 227. For those planes which have 
been discovered since the date of that paper the letters adopted by their discov- 
erers are used, 
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usually striated parallel to their mutual intersections, especially 
in the neighborhood of 7. Next in importance is the zone p, 7 
m, the planes r and z being especially developed. 
the zone p, s, 2, is the most prominent. 


After these 


The crystals are in general small, varying from a fraction of 
a millimeter to several centimeters in length. 


The larger erys- 
Taste [. 
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tals have usually dull, uneven surfaces, and are not fitted for 
accurate measurements. Some of the smaller ones, however, 
have smooth, brilliant planes, and admit of quite accurate 
measurements. The crystals are implanted in such a manner 
that the planes surrounding only one extremity of the axis of 
zone, p, l, u, are developed. Adopting v. Rath’s suggestion, we 
will consider the crystal upright when it is held so that, 2 being 
above s, u lies to the right of s. Most of the crystals examined 
were in a reversed position, 

The same irregularities noticed by previous observers in the 
crystals of axinite, have been observed in these aiso. The 
planes are frequently curved, giving several reflected images of 
the signal, occasionally they deviate slightly from the zones in 
which they should lie; and the results of measurement of an- 
gles between planes giving sharp, clear reflections, and appar- 
ently fulfilling all conditions of regularity, differ in some cases 
considerably from the results of calculation, the differences far 
exceeding the probable errors of observation. 

In some of the cases where there were several reflections 
from a plane the angle as measured by the brightest only is 
recorded in the subjoined table. In other cases of multiple 
reflection, where the decision was doubtful, all the measure- 
ments are given 

The following planes were observed on the crystals which 
were examined, viz: p,l, u, v,w; 7,2, 8, xy, ¢,0; dn 
b; d;0:;¢. In table I the results of some of the measurements 
are given. Only those angles are recorded which were meas- 
ured between planes admitting of tolerably accurate measure- 
ment. 


/ 


Fig. 1 represei.ts a crystal in the reversed position, which 
seems to be the prevailing one in crystals from this locality. 
Fig. 2 represents a crystal in an upright position. Both crys- 
tals are drawn with the axis of the zone p, J, u, as vertical 
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In posi- 
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Dana’s symbols for the planes of Table II (in the position adopted by him : 


Naumann) are the fellowing, v 
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axis, that of the zone p, m, 7, as macrodiagonal axis, and that 
of the zone y, m, b, as brachydiagonal axis. This position has 
been chosen to facilitate the comparison with datolite, which 
will be made in this paper. 

New planes were observed on some of the crystals, but un- 
fortunately their nature was not such as to admit of measure- 
ments sufficiently accurate for their determination. 

In examining these crystals [ have been struck with the 
resernblance between them and crystals of datolite, which I 
will now endeavor to make manifest. If we take for the 
crystallographic axes of axinite those adopted in the figures, 
and choose / for the fundamental, right hemi-prism and z for 
the upper hemi-macrodome, 17, the other planes will have the 
parameters given in the first colamn of table IL In this table 
all the forms, hitherto published as definitely established, are 
given with their parameters in this new position, and, for con- 
venience of reference, with their parameters in the positions 
adopted by Miller, Naumann, DesCioizeaux, Schrauf and v. 
tath. 

The values for this new position, of the angles between the 
axes and between the axial planes and of the lengths of the 
axes, as calculated from the measurements of v. Rath, are the 
following: 

A= 48" 
= 90° 04’ 21° 


= C = 102° 44’ 18” 


- 1: 1556003: 048742 


The corresponding values for datolite, in the position adopted 
by Dana, are 


3 = 90° 06’ B= 90° 067 
— | : 049695 
The axis @ is here the clinodiagonal axis. 

There is quite a close correspondence in the axial lengths of 
the two minerals, but the considerable divergences in two of 
the axial angles may do much to render it nugatory. A more 
definite criterion is furnished by a comparison of the angles 
between similar planes. To facilitate sach a comparison I 
have prepared table IIL. Under the column headed datolite, 
the letters and angles are those given by E. S. Dana in his 
article on the erystallization of datolite in Tschermak’s Min. 
Mitt., 1874, No.1. As for each hemi-pyramid, prism and 
clinodome of the monoclinic system there are two correspond- 
ing forms in the triclinic, not making the same angles with the 
axial planes, I have added a second column of angles under 


a@:6 = y= 102° 52714” 
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axinite in which are carried out the angles for those simple 
forms of axinite which correspond to simple forms of datolite, 
and the averages of the angles made with an axial plane by 
the two simple forms of axinite corresponding to but one 
simple form of datolite. 


Tasce III. 
Datolite. Axinite. 
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A comparison of the angles in this second column under 
axinite with those in the column under datolite will show a 
close agreement in the angles between similar planes, except 
only in two of the angles between the axial planes. Axinite 
thus appears like a distorted datolite, and though the distortion 
is considerable, it is by no means sufficient to obliterate the re- 
semblance between them. A peculiarity common to both min- 
erals is worthy of notice. The zones a, x, c, € of datolite, and 
p, r, m, e of axinite have each four planes, the poles of which 
are separated by ares of nearly 45°, and the other planes of 
the crystals seem to be grouped around the respective axes of 
these zones with an approach to tetragonal symmetry. All of 
the planes required by this degree of symmetry may not be 
present, but those which do occur have approximately the 
positions which such a law of symmetry would assign to them. 
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Table III would lead one to infer that there must be some 
similarity in habit between axinite and datolite. Further com- 
parison will confirm this conclusion. In an examination of the 
published descriptions of crystals of axinite ~~ various local- 
ities I have found twenty forms, Viz: p, 7 9, 
r, e, 2, 8, d, 7, n,¢, 6,0, mentioned as occurring in three or 
more localities. Of these all but one (c) correspond to forms 
occurring in datolite, and fifteen of them correspond to forms 
common to the crystals of datolite from all of the four local- 
ities given by Dana in his article, cited above. Of the forty- 
two simple forms yet discovered in axinite, twenty-eight corre- 
spond to forms occurring in datolite. Conversely all of the 
eleven simple forms of datolite mentioned as common to all 
the localities given (equivalent to sixteen simple forms of 
axinite) are represented, partly or wholly, by corresponding forms 
of axinite, and ten of these forms of datolite are represented by 
frequently occurring planes of axinite. As datolite crystals are 
far richer in planes than those of axinite, there must be many 
forms in the former mineral which are not represented by cor- 
responding forms of the latter. From what has been adduced, 
however, it is clear that, so far as regards the commonly occur- 
ring forms of the two minerals, there is a close correspondence 
between them in habit as well as in angles. 

Calamine is another mineral showing analogies in its crystals 
to those of datolite. The similarity between the crystalline 
forms of these two minerals seems to have been observed by 
Miller. This I infer from his having chosen positions for both 
minerals which would bring out the resemblance between them 
and from his having placed datolite in his edition of Phillips’ 
Mineralogy immediately after smithsonite, by which name he 
calls Brongniart’s calamine. I am not aware of any express 
statement of such a resemblance by him or any other mineralo- 
gist. The similarity will be made sufficiently plain by a com- 
parison of the following angles between corresponding planes 
of the two minerals, taken from the work just quoted— 

010: 011 58° 20' 57° 43° 010: 021 
001: 101 25° 464’ 26° 34! 001: 101 
100: 110 51° 564’ 51° 38’ 100: 120 
001: 211 48° 54’ 49° 47’ 001: 221 
100; 411 31° 19’ 30° 36’ 100: 421 


Miller’s fundamental pyramid, i (111), for datolite is D.ina’s 


~-! 
clino-pyramid 22 (121). The fourth column gives the parame- 
ters of the planes in question, if referred to Dana’s fundamental 
form for datolite. 


446 B. W. Frazier—Aain ite Be thlehe m, nn. 


The lengths of the axes for calamine in a position and with 
a fundamental form similar to those adopted by Dana for dato- 
lite are 


a:6:¢221:1°5564: 0°47657. 


There does not seem to be as great a similarity in habit be- 
tween calamine and datolite as there is between axinite and 
datolite. 

With regard to the chemical composition of these minerals, a 
quite evident analogy appears to exist between the formulas of 
calamine and of datolite. 

From an experiment of Herr Fock in Groth’s laboratory it 
appears that calamine contains no water of crystallization, as it 
remained unchanged at a temperature of 340° C., and yielded 
water only ata red heat. Groth therefore classes it among the 
basic silicates with a quantivalent ratio of 3:2.* The empirical 
formula of calamine is H,Zn,SiO,. That of datolite is HBCasiO, 
with the same quantivalent ratio. 

With regard to axinite the analogy is by no means so clear. 


Rammelsberg’s formula for it is SiO... This would 
make it a unisilicate. It appears to me unlikely, however, that 
the close resemblance in crystallization between axinite and 
datolite is a mere accidental coincidence. The balance of prob- 
ability is in favor of the conclusion that this morphological 
resemblance is due to some similarity (however obscure at pres- 
ent) in chemical composition. 

I would not be understood as proposing the adoption of a 
new position for the crystals of axinite. The position and funda- 
mental form similar to those adopted by Dana for datolite have 
been employed in this paper simply to bring out more clearly 
the resemblance to datolite. This resemblance is, however, quite 
evident in Miller’s position also, and, as far as axinite alone is 
concerned, this latter position is, I think, decidedly the best yet 
proposed. It combines the following advantages. The axesof 
two of the most prominent zones of the erystal coincide with 
two of the crystallographic axes, to which also are parallel the 
most common striations of its planes. The three pinacoids, the 
two fundamental hemi-prisms, three of the fundamental tetarto- 
pyramids, the hemi-macrodomes, 1-7 and —1-7, and the hemi- 
brachvdomes, 1-7’ and 1-7, are all represented by commonly oc- 
curring planes. The parameters of the planes in general are 
simpler than when referred to any other fundamental form and 
axial system, not excepting those of Schrauf. There is no 
great departure from a right angle in any of the angles between 
the axes. Finally it brings into evidence the resemblance to 


* Tabellarische Uebersicht der Mineralien, 2d ed., p. 84. 
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datolite. When it is definitely known what are the minerals 
composing the datolite group, and after a careful survey of the 
crystalline forms of all the members of that group, it may be 
advisable to sacrifice some of these advantages, for the sake of 
bringing axinite into line with the others. Until such an occa- 
sion arises, the general adoption of Miller’s position is, in my 
opinion, to be recommended by the considerations just given. 
In drawing crystals of axinite in Miller’s position it will be well 
to make his brachy-diagonal axial plane the plane of projection, 
as has been done in the accompanying figures. An inspection 
of the figures will show that this position is not il] adapted for 
the representation of the commonly occurring planes, and for 
conveying a clear idea of the general shape of the crystal. 


Lehigh University, Bethlehem, Pa., November 4th, 1882. 


Art. LIL—wNotice of the remarkable Marine Fauna oceupying 
the outer banks off the Southern Coast of New Kugland, No. 8: 
by A. E. Verritnt. (Brief Contributions to Zoology from 
the Museum of Yale College: No. LIV.) 


[Pubiished by permission of Professor 8. F. Baird, U. 8. Commissioner of Fish 
and Fisheries. | 
Nature and origin of the sediments. Occurrence of fossiliferous 
Limestone-nodules. 

A ist of most of the stations occupied this season by the 
U.S. Fish Commission steamer * Fish Hawk” has been given 
in a previous article. After that article was in type, another 
trip was made to the Gulf Stream slope by the Fish Hawk. A 
list of these additional stations is now given, together with 
those occupied by the “Josie Reeves,” while fishing for the 
“tile-fish.” In the lists the general character of the bottom is 
indicated, as well as the depth and temperature. 

A detailed description of the materials covering the bottom, 
in this region, cannot be given, at this time, but certain facts, 
observed by us, are of sufficient geological interest to justify a 
brief notice. At several localities, but especially at stations 
1121, 1122 and 1124, in 234, 351 and 640 fathoms, respectively, 
we dredged fragments and nodular masses, or concretions, of a 
peculiar calcareous rock, evidently of deep-sea origin, and doubt- 
less formed at or near the places where it was obtained. These 
specimens varied in size from a few inches in diameter up to 
one irregular nodular or concretionary mass, taken at station 
1124, in 640 fathoms, which was 29 inches long, 14 broad, and 
6 thick, with all parts well rounded. This probably weighed 60 
pounds or more. The masses differ much in appearance, color, 
texture, and fineness of grain, but they are all composed of 
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grains of siliceous sand, often very fine, cemented by more or 
less abundant calcareous matter. In some, the grains of sand 
are large enough to be easily seen by the naked eye, and small 
quartz pebbles often occur in them, but in others the sand- 
grains are so fine that a microscopic examination is needed to 
distinguish them. ‘These fine-grained varieties of the rock are 
often exceedingly compact, heavy, hard and tough, usually 
grayish or greenish in color. They usually weather brown, 
from the presence of iron (probably as carbonate). The sand 
consists mainly of rounded grains of quartz, with some feldspar, 
mica, garnet and magnetite. It is like the loose sand dredged 
from the bottom in the same region. The calcareous cementing 
material seems to have been derived mainly from the shells of 
foraminifera abundantly disseminated through the sand, just as 
we find the recent foraminifera, in the same region. In some 
cases I was able to identify distinct casts of foraminifera, in the 
rock. In some pieces of the rock distinct fossil shells were 
found, apparently of recent species (Astarte, etc.). The larger 
masses appear to have been, originally, concretions in a softer 
deposit, which has been more or less worn away, leaving the 
hard nodules so exposed that the trawl could pick them up. 
The age of these rocks may, however, be as great as the pleis- 
tocene, or even the pliocene, so far as the evidence goes. 
Moreover, it is probable that they belong to a part of the 
same formation as the masses of fossiliferous sandy limestone 
and calcareous sandstone, often brought up by the Gloucester 
fishermen, from deep water, on all the fishing banks, from 
George’s to the Grand Bank, as I have formerly recorded in 
this Journal. No rocks of this kind are found on the dry land 
of this coast. 

Throughout the Gulf-stream slope examined by us, the 
bottom, in 70 to 300 fathoms, 60 to 120 miles from the shore, 
is composed mainly of very fine sand, largely quartz, with 
grains of feldspar, mica, magnetite, etc. ; with it there is always 
a considerable percentage of shells of foraminifer: 1, and other 
calcareous organisms, and also spherical, rod-like, and stellate, 
sand-covered thizopods, often in large quantities. In the deeper 
localities there is usually more or less genuine mud, or clay, 
but this is often almost entirely absent, even in 300 to 500 
fathoms. The sand, however, is often so fine as to resemble 
mud, and is frequently so reported, when the preliminary 
soundings are made and recorded. In many instances, even in 
our deepest dredgings (over 700 fathoms), and throughout the 
belt examined, we have taken numerous pebbles and small 
rounded boulders, of all sizes, up to several pounds in weight, 
consisting of granite, syenite, mica-schist, etc. These are 
sometimes abundant and covered with Actiniv, etc. Probably 
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these have been recently floated out to this region, while frozen 
into the shore-ice, in winter and spring, from our shores and 
rivers, and dropped in this region, where the ice melts rapidly 
under the influence of the warmer Gulf-stream water. Possibly 
much of the sand, especially the coarser portions, may have 
been transported by the same agency. Another way, generally 
overlooked. in which fine beach-sand may be transported long 
distances, is by reason of its floating on the surface of the water 
after it has been exposed to the air on the beaches and dried. 
The rising tide always carries off a certain amount of fine dry 
sand floating in this way. In our fine towing-nets we always 
take more or less fine siliceons sand, which evidently was 
floating on the surface, even at considerable distances from the 
»shore. 

The prevalence of fine sand, along the Gulf-stream slope, in 
this region, and the remarkable absence of actual mud or clay 
deposits indicate that there is here, at the bottom, sufficient 
current to prevent, for the most part, the deposition of fine 
argillaceous sediments over the upper portion of the slope, in 65 
to 150 fathoms. Such materials are probably carried along till 
they eventually sink into the greater depths nearer the base of 
the slope, or beyond, in the ocean basin itself, where the currents 
are less active. It is probable that such a movement of the 
water may be partly due to tidal currents, as well as to the actual 
northward flow of the Gulf Stream, which is here slow, even at 
the surface.* It is not probable, however, that the bottom 
currents are strong enough to move even the fine sand, after it 
has once actually reached the bottom; nor is it strong enough 
to prevent the general deposition of oceanic foraminifera, ptero- 
pods, etc. I have, above, suygested that the loose nodules of 
limestone may have been derived from softer rocks or uncon- 
solidated materials by the removal or wearing away of the latter. 
The existence of actual currents sufficiently powerful to directly 
effect such erosion is hardly supposable. I believe, however, 
that such a result nay be due directly to the habits of certain 
fishes and crustacea that so abound. on these bottoms. Many 
fishes, like the “hake” (Phycis), of which two species are 
common here, have the habit of rooting in the mud, like pigs, 
for their food, which consists largely of Annelida and other 

* Our observations fully demonstrate that the western edge of the Gulf Stream 
is nearer the coast than it has hitherto been located on the charts. In summer, 
as is well known. it is nearer the coast than in winter, but this doubtless applies 
strictly to the surface-water. Our researches show that the warm-belt, in 65 to 
125 fathoms, is inhabited by a p-culiar southern fauna, that could not exist there 
if the Gulf Stream did not flow along this area, at the bottom, both in winter and 
summer. But it is evident that what many of these species require is not a very 
high, but a nearly uniform temperature. Such an equable temperature cannot 


exist in this region except under the direct and constant influence of the Gulf 
Stream, 


x 
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mud-dwelling creatures. Other fishes, those with sharp tails 
especially, burrow actively into the mud or sand, tail first, and 
in all probability AM/acrurus, abundant in this region, has this 
habit. Several species of eels and eel-like fishes are very 
abundant on these bottoms. These are all burrowers. The 
“slime-eel” or hag (Myaxine glutinosa) was also taken in large 
numbers, both in the trawl and in traps. Many crabs and 
allied forms are active burrowers. Such creatures, by stirring 
up the bottom-sediments continually, would give the currents 
a chance to carry away the finer and lighter materials, leaving 
the coarser behind. 

In many localities, in the region under consideration, there 
are great quantities of dead shells, both broken and entire. 
A small proportion of the bivalves have been drilled by car- 
nivorous gastropods, but there are large numbers that show no 
injury whatever. There is no doubt, in my mind, but that 
these have, for the most part, served as food for the star-fishes, 
so abundant on these grounds, and from which I have often 
taken entire shells, of many kinds, including pteropods. Many 
fishes, like the cod, haddock, hake, ete., have the habit of 
swallowing shells entire, and after digesting the contents, they 
disgorge the uninjured shells, and such fishes abound here. 
The broken shells have probably been preyed upon by the 
crabs and other erustacea, having claws strong enough to crack 
the shells. The large species of Cancer and Geryon. and the 
larger Paguroids, abundant in this region, have strength suffi- 
cient to break most of the bivalve shells. Although I have 
often seen such crustacea break open bivalves for food, I am 
well aware that they also feed on other things.* Many fishes 
that feed on mollusca break the shells before swallowing them, 
so that both fishes and crabs have doubtless helped to accumu- 
late the broken shells that are very often scattered abundantly 
over the bottom, both in deep and in shallow water. Such 
accumulations of shells would soon become far more extensive 
if they were not attacked by boring sponges and annelids. 
Certain common sponges belonging to the genus Cliona very 
rapidly perforate the hardest shells, in every direction, making 
irregular galleries, and finally utterly destroving them. In our 
shallower waters the most destructive species is C. su/phurea 
(Desor), which burrows in shells and limestone when young, 
but later grows into large, rounded, sulphur-yellow masses, 

*T have observed that, when in aquaria, many different species of the larger 
crustacea, such as the crabs, Libinia emarginata, Cancer irrovatus, Panopeus Say, 
Carcinas menas, Platyonicus occellutus : the hermit-crabs, Eupagur s poll caris, E. 
longicarpus and Catapagurus socialis; the shrimp, Palemonetes vulgaris and Virbius 
zostericola ; and Limulus polyphemus, are all extravagantly fond of the masses of 
diatoms and other fine alga, intermingled with copeopods, ete., which we often 
collect in our surface-nets. When a mass of such materials is thrown into an 
aquarium containing these crustacea they seize and devour it with great avidity. 
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often a foot in diameter. In deep water other species oceur. 
Rarely, we dredge up, on the outer grounds, fragments of wood, 
but these are generally perforated by the borings of bivalves 
(usually Xylophaga dorsalis) and other creatures, and are evi- 
dently thus soon destroyed. Very rarely do we meet with the 
bones of vertebrates at a distance from the coast. Although 
these waters swarm with vast schools of fishes, while sharks, 
and a large sea-porpoise or dolphin (Delphinus, sp.) occur in 
large numbers, we have, very rarely indeed, dredged up any of 
their bones, or, in fact, remains of any other vertebrate animals. 
In a few instances we have dredged a single example of a 
shark’s tooth, and occasionally the hard otoliths of fishes. It 
is certain that not merely the flesh, but most of the bones, also, 
of all vertebrates that die in this region are very speedily 
devoured by the various animals that inhabit the bottom. 
Kchini are very fond of fish-bones, which they rapidly consume. 
Relics of man and his works are of e xtremely rare occurrence, 
at a distance from the coast, or outside of harbors, with the 
exception of the clinkers and fragments of coal thrown over- 
board from steamers with the ashes. As our dredgings are in 
the track of European steamers, such materials are pot rare. 
A few years ago even these would not have occurred. A rock 
forming on this sea-bottom would, therefore, contain little evi- 
dence of the existence of man, or even of the existence of the 
commonest fishes and cetaceans inhabiting the same waters. 


Additional Stations occupied in 1882. 


Temp’rature. 


Locality. Bottom. 
Bot- | Sur- 
tom. face. 


} Fathoms. 


Off Martha’s Vineyard. 
Sch. “ Josie Reeves.” 


N. Lat. W. Long. 
40°03700"; 70°28700" 135 fine sand 
540 02 00: 70 41 00 fine sand 
7:40 01 00; 70 54 00 
8/29 54 00; 71 22 00 hard sand, sponges 
hard sand, sponges 
Off Martha’s Vineyard. 
* Fish Hawk.” 
1150 39°58’00"; 70°37700" 140 sand 62° | 6°35 AM. 
1151.39 58 30; 70 37 00 125 sand 3 | 62 | 7°45 
1152/39 58 00; 70 35 00 115 sand . , 62 8°42 
1153/39 54 00; 70 37 00 225 sand, mud 62°5 10°45 
1154/39 55 31; 70 39 00 193 sand, mud | 62°5 12°10 
1155'39 52 00; 70 30 06 554 v’y fine sand, softm.! 4 | 


Nore.—In the last article of this series, I referred to the adoption of steel wire 
rope, since 1880, for dredging on the Fish Hawk, as having greatly expedited 
our work. This great improvement, first introduced by Lieut. Com. C. D. Sigsbee, 
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on the Coast Survey steamer Blake, in 1877-8, was suggested by Mr. A. Agassiz, 
who used it during that cruise, and also on subsequent ones on the Blake, when 
commanded by Lieut. Bartlett. Its introduction and use has been described by 
Mr. Agassiz in his reports, and also, in detail, by Captain Sigsbee, in his extended 
work on Deep Sea Sounding and Dredging. Our arrangements, on the Fish Hawk, 
for reeling in the wire rope were unlike those on the Blake, for we used only one 
drum, with 1000 fathoms of rope on it. The use of steel wire for sounding goes 
back to an earlier date than is commonly supposed. It was extensively used by 
Lieut. J. C. Walsh, U. 8. N., on the schooner * Taney,” in his survey of the Gulf 
Stream in 1849 (see Maury’s Winds and Currents of the Sea, p. 56, 1851). Im- 
portant improvements have since then been made in the reels for winding it in, by 
Sir Wm. Thomson, Captain Sigsbee, and others. 


ART. LITT. — Experime nts in Cross-breeding Indian Corn with 
flowers of the Sane variely, the seed of which was raised oe 
hundred miles away; by Professor W. J. BEAL. 


In 1878 I reported some experiments in cross-breeding, made 
with Indian corn and with beans. The advantage shown by the 
crossing of corn with corn, the seed of which was grown some 
miles away, over that not so crossed was as 151 exceeds 100, 
and in the case of black wax beans it was as 236 exceeds 100. 

In 1879 and 1880, a similar experiment was made with 
Indian corn showing that seed from crossed stock produced 


corn gpg that raised from uncrossed seed as 109,%5 ex- 
ceeds 100, or nearly ten per cent in favor of crossed stock. 

In the ‘ovina of 1881, I obtained two lots of white flint corn; 
one from Oakland County, the other from Allegan County, 
about 100 miles apart. These places are in the same latitude 
in Michigan. The corn from Oakland had been raised for ten 
years on one farm; that from Allegan six years in the same 
neighborhood, In one patch of alternate rows of Oakland and 
Allegan corn, all of the Allegan corn was castrated by pulling 
out the tassels before flowering. On former experiments, cas- 
tration has been found to cause the ears to grow larger than 
they otherwise would grow. Still, with castration in favor of 
the Allegan corn, it did not produce ears which were so large 
or evenly developed as did the corn from Oakland County. 
The Oakland County seed corn was the better of the two. 

Owing to an accident, we failed to raise any pure Allegan 
seed in 1881. The “crossed corn” in 1882 was only compared 
with pure Oakland seed raised last year at this place. 

In the spring of 1882, on good even soil, three rows of 

“crossed seed” were planted in rows alternating with three 
rows of pure Oakland County seed of 1881. By an oversight, 
each row of each lot was not kept separate. The pure seed in 
the cob nearly dried, yielded 574 pounds. The “crossed seed” 
yielded 694 pounds. In other words, the crossed stock exceeded 
the pure stock of the best parent nearly as 121 exceeds 100. 


Charles Darwin. 


CHARLES DARWIN. 


[Biographical notice by Dr. Asa Gray. From the Proceedings of the American 
Academy of Arts and Sciences, volume xvii, May, 1882.] 


CHARLES DARWIN died on the 19th of April last, a few 
months after the completion of his 73d year; and on the 26th, 
the mortal remains of the most celebrated man of scieuce of the 
nineteenth century were laid in Westminster Abbey, near to 
those of Newton. 

He was born at Shrewsbury, Feb. 12, 1809, and was named 
Charles Robert Darwin. But the middle appellation was omit- 
ted from his ordinary signature and from the title-pages of the 
volumes which, within the last twenty-five years, have given 
such great renown to an already distinguished name. His 
grandfather, Dr. Erasmus Darwin, —who died seven years 
before his distinguished grandson was born,—was one of the 
most notable and original men of his age; and his father, also 
a physician, was a person of very marked character and ability. 
His maternal grandfather was Josiah Wedgwood, who, begin- 
ning as an artisan potter, produced the celebrated Wedgwood 
ware, and became a Fellow of the Royal Society and a man of 
much scientific mark. ‘The importance of heritability, which 
is an essential part of Darwinism, would seem to have had a 
significant illustration in the person of its great expounder. 
He was educated at the Shrewsbury Grammar School and at 
Edinburgh University, where, following the example of his 
grandfather, he studied for two sessions, having the medical 
profession in view, and where, at the close of the year 1826, he 
made his first contribution to natural history in two papers 
(one of them on the ova of Flustra). Soon finding the medical 
profession not to his liking, he proceeded to the University of 
Cambridge, entering Christ’s College, and took his bachelor’s 
degree in 1831; that of M.A. in 1887, after his return from 
South America, 
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It is said that Darwin was a keen fox-hunter in his youth,— 
not a bad pursuit for the cultivation of the observing powers. 
There is good authority for the statement—though it has 
nowhere been made in print—that at Cambridge he was dis- 
posed at one time to make the Church his profession, following 
the example of Buckland and of his teacher, Sedgwick. But 
in 1831, just as he was taking his bachelor’s degree, Captain 
Fitzroy offered to receive into his own cabin any naturalist who 
was disposed to accompany him in the Beagle’s surveying 
voyage round the world. Mr. Darwin volunteered his services 
without salary, with the condition only that he should have the 
disposal of his own collections. And this expedition of nearly 
five years—from the latter part of September, 1831, to the close 
of October, 1836—not only fixed the course and character of 
the young naturalist’s life-work, but opened to his mind its 
principal problems and suggested the now familiar solution of 
them. For be brought back with him to England a conviction 
that the existing species of animals and plants are the modified 
descendants of earlier forms, and that the internecine struggle 
for life in which these modifiable forms must have been engaged 
would scientifically explain the changes. The noteworthy point 
is that both the conclusion and the explanation were the legit- 
imate outcome of real scientific investigation [tis an equally 
noteworthy fact, and a characteristic of Darwin’s mind, that 
these pregnant ideas were elaborated for more than twenty 
years before he gave them to the world, Offering fruit so well 
ripened upon the bough, commending the conclusions he had 
so thoroughly matured by the presentation of very various lines 
of facts, and of reasonings close to the facets, unmixed with 
figments and @ priori conceptions, it is not so surprising that 
his own convictions should at the close of the next twenty 


years be generally shared by scientific men. It is certainly 


gratifying that he should have lived to see it, and also have 


outlived most of the obloquy and dread which the promulga- 
tion of these opinions aroused, 

Mr. Darwin lived a very quiet and uneventful life. In 1839 
he married his cousin, Emma Wedgwood, who with five sons 
and two daughters survives him; he made his home on the 
border of the little hamlet of Down, in Kent,—“a plain but 
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comfortable brick house in a few acres of pleasure-ground, a 
pleasantly old-fashioned air about it, with a sense of peace and 
silence ;” and here, attended by every blessing except that of 
vigorous health, he lived the secluded but busy life which best 
suited his chosen pursuits and the simplicity of his character. 
He was seldom seen even at scientific meetings, and never in 
general society; but he could welcome his friends and fellow- 
workers to his own house, where he was the most charming of 
hosts. 

At his home, without distraction and as continuously as his 
bodily powers would permit, Mr. Darwin gave himself to his work. 
At least ten of his scientific papers, of greater or less extent, 
had appeared in the three years between his return to England 
and his marriage; and in the latter year (1839) he published 
the book by which he became popularly known, viz: the 
“ Journal of Researches into the Natural History and Geology 
of the Countries visited during the Voyage of the Beagle,” 
which has been pronounced “the most entertaining book of 
genuine travels ever written,” and it certainly is one of the 
most instructive. His work on “Coral Reefs” appeared in 
1842, but the substance had been communicated to the Geologi- 
eal Society soon after his return to England; his papers on “ Vol- 
eanie Islands,” on the “ Distribution of Erratic Boulders and 
Contemporaneous Unstratified Deposits in South America,” on 
the “Fine Dust which falls on Vessels in the Atlantic Ocean,” 


and some other geological as well as zoological researches, were 


published previously to 1851. Between that year and 1855 he 


brought out his most considerable contributions to systematic 
zoology, his monographs on the Cirripedia and the Fossil 
Lepadidze. 

We come to the first publication of what is now known as 
Darwinism. It consists of a sketch of the doctrine of Natural 
Selection, which was drawn up in the year 1839, and copied 
and communicated to Messrs. Lyell and Hooker in 1844, being 
a part of the manuscript of a chapter in his “ Origin of Species ;” 
also of a private letter addressed to the writer of this memorial 
in October, 1857,—the publication of which (in the Journal of 
the Proceedings of the Linnean Society, Zoological Part, iii, 
45-53, issued in the summer of 1858) was caused by the recep- 
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tion by Darwin himself of a letter from Mr. Wallace, inclosing 
a brief and strikingly similar essay on the same subject, entitled 
“On the Tendency of Varieties to depart indefinitely from the 
Original Type.” Mr. Darwin’s action upon the reception of 
this rival essay was characteristic. His own work was not yet 
ready, and the fact that it had been for years in preparation 
was known only to the persons above mentioned. He proposed 
to have the paper of Mr. Wallace (who was then in the 
Moluceas) published at once, in anticipation of his own leis- 
urely preparing volume; and it was only under the solicitation 
of his friends cognizant of the case that his own early sketch 
and the corroboratory letter were printed along with it. 

The precursory essays of Darwin and Wallace, published in 
the Proceedings of a scientific society, can hardly have been 
read except by a narrow circle of naturalists. Most thoughtful 
investigating naturalists were then in a measure prepared for 
them. But toward the close of the following year (in the 
autumn of 1859) appeared the volume “On the Origin of 
Species by means of Natural Selection, or the Preservation of 
Favored Races in the Struggle for Life,” the first and most 
notable of that series of duodecimos which have been read and 
discussed in almost every cultured Janguage, and which within 
the lifetime of their author have changed the face and in some 
respect the character of natural history,—indeed have almost 
as deeply affected many other lines of investigation and 
thought. 

In this Academy, where the rise and progress of Darwinian 
evolution have been attentively marked and its bearings criti- 
cally discussed, and at this date, when the derivative origin of 
animal and vegetable species is the accepted belief of all of us 
who study them, it would be superfluous to give any explana- 


tory account of these now familiar writings ; nor, indeed, would 


the pages which we are accustomed to consecrate to the memory 
of our recently deceased Associates allow of it. Let us note in 
passing that the succeeding volumes of the series may be 
ranked in two classes, one of which is much more widely 
known than the other. One class is of those which follow up 
the argument for the origination of species through descent 
with modification, or which widen its base and illustrate the 
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modus operandi of Natural Selection. Such are the two 
volumes on “ Domesticated Animals and Cultivated Plants,” 
illustrating Variation, Inheritance, Reversion, Interbreeding, 
&e.: the volume on the “ Descent of Man, and Selection in 
Relation to Sex,”—which extended the hypothesis to its Jogi- 
‘al limits,;—and that **On the Expression of the Emotions in 
Man and the Lower Animals,” published in 1872, which may 
be regarded as the last of this series. Since then Mr. Darwin 
appears to have turned from the highest to the lower forms of 
life, and to have entered upon the laborious cultivation of new 
and special fields of investigation, which, although prosecuted 


on the lines of his doctrine and vivified by its ideas, might 


seem to be only incidentally connected with the general argu- 
ment. But it will be found that all these lines are convergent. 
Nor were these altogether new studies. ‘The germ of the three 
volumes upon the Relation of Insects to Flowers and its far- 
reaching consequences, is a little paper, published in the vear 
1858, “On the Agency of Bees in the Fertilization of Papilio- 
naceous Flowers, and on the Crossing of Kidney Beans;” the 
first edition of the volume on “The various Contrivances by 
which Orchids are Fertilized by Insects” appeared in 1862, thus 
forming the second volume of the whole series; and the two 
volumes “On the Effects of Cross- and Self-Fertilization in the 
Vegetable Kingdom,” and “The Different Forms of Flowers 
on Plants of the same Species,” 
edition of ‘The Fertilization of Orchids,” were all published in 


which, along with the new 


1876 and 1877, originated in two or three remarkable papers 
contributed to the Journal of the Linnean Society in 1862 and 
1868, but are supplemented by additional and protracted ex- 
periments. The volume on “Insectivorous Plants,” and the 
noteworthy conclusions in respect to the fundamental unity, 
and therefore common source, of vegetable and animal life, 
grew out of an observation which the author made in the sum- 
mer of 1860, when he “ was surprised by finding how large a 
nuinber of insects were canght by the leaves of the common 
Sun-dew (Drosera rotundifolia), on a heath in Sussex.” Almost 
everybody had noticed this; and one German botanist (Roth), 
just a hundred years ago, had observed and described the 


movement of the leaf in consequence of the capture. But noth- 
Am. Jour. Sc1.—THIRD Serres, VoL. XXIV, No. 144.—DEcEMBER, 1882. 
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ing came of it, or of what had been as long known of our 
Dionea, beyond a vague wonderment, until Mr. Darwin took 
up the subject for experimental investigation. The precursor 
of his volume on “The Movements and Habits of Climbing 
Plants,” published in 1875, as well as of the recent and larger 
volume on “The Power of Movement in Plants,” 1880, was an 
essay published in the Journal of the Linnean Society in 1865; 
and this was instigated by an accidental but capital observation 
made by a correspondent, in whose hands it was sterile; but it 
became wonderfully fertile when touched by Darwin’s genius.* 
His latest volume, on * The Formation of Vegetable Mould 
through the Action of Worms,” is a development, after long 
years, of a paper which he read before the Geological Si clety 
of London in 1837. 

These subsidiary volumes are less widely known than those 
of the other class; but they are of no less interest, and they are 
very characteristic of the author’s genius and methods,—char 
acteristic also of his laboriousness. For the amount of pro- 
longed observation, watehful care, and tedious experimen! they 
have demanded is as remarkable as the skill in devising simple 
and effectual modes of investigation is admirable. That he 
should have had the courage to undertake and the patience to 
carry on new inquiries of this kind after he had reached his 
threescore and ten years of age, and after he had attained an 
unparalleled breadth of influence and wealth of fame, speaks 
much for his energy and for his devotion to knowledge for its 
own sake. Indeed, having directed the flow of scientific 
thought into the new channel he had opened, along which the 

* Mr. Darwin’s quickness in divining the meaning of seemingly unimportant 


things, is illustrated in his study of Dionea. Noting that the trap upon irritation 


closes at first iu periec ly. leaving some room within and a series of small inter- 
stices between the crossed sping s, but after a time, if there is prey within, shuts 
down close, be at once inferred that this was provisicen for allowing small in- 
sects to escape, and for retaining only those large enough to make tne long pro- 
eess of digestion remunerative lo test the surmise, he asked a correspondent 


to visit the habitat « Dionwa at the proper season, and to ascertain by the ex- 
amination of a large number of the traps in action whether any below a certain 
considerable size were to be found in them rhe result contirmed the inference 
A comparatively trivial but characteristic illustration of Darwin’s confidence in 
the principle of utility, and a good example of the truth of the dictum, whicl 
was by some thought odd when first made, namely, that Darwin had restored 


teleology to natural history, from which the study of morphology had dissevered it. 
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current set quicker and stronger than he could have expected, 
he seems to have taken up with fresh delight studies which he 
had marked out in early years, or topics which from time to 
time had struck his acute attention. ‘T'o these he gave himself, 
quite to the last, with all the spirit and curiosity of youth. 
Evidently all this amount of work was done for the pure'love 
of it; it was all done methodically, with clear and definite aim, 
without haste, but withont intermission. 

It would confidently be supposed that in this case genius 
and industry were seconded by leisure and bodily vigor. For- 
tunately Darwin’s means enabled him to control the disposition 
of his time. But the voyage of the Beagle, which was so 
advantageous to science, ruined his health. A sort of chronic 
sea-sickness, under ahich all his work abroad was performed, 
harassed him ever afterwards. The days in which he could give 
two hours to investigation or writing were counted as good ones, 
and for much of his life even these were largely outnumbered 
by days in which nothing could be attempted. Only by great 
care and the simplest habits was he able to secure even a mod- 
erate amount of comfortable existence. But in this respect his 
later years were the best ones, and therefore the busiest. In 
them also he had most valuable filial aid. There was nothing 
to cause much anxiety until his seventy-third birthday had 
passed, or to excite alarm until the week before his death. 

It may without exaggeration be said that no scientific man, 
certainly no naturalist, ever made an impression at once so 
deep, so wide, and so immediate. The name of Linnzwus might 
suggest comparison; but readers and pupils of Linnzeus over a 
century ago were to those of Darwin as tens are to thousands, 
and the scientific as well as the popular interest of the subjects 
considered were somewhat in the same ratio. Humboldt, who, 
like Darwin, began with research in travel, and to whom the 
longest of lives, vigorous health, and the best opportunities 
were allotted, essayed similar themes in a more ambitious spirit, 
enjoyed equal or greater renown, but made no deep impression 
upon the thought of bis own day or of ours. As one criterion 
of celebrity, it may be noted that no other author we know of 
ever gave rise in his own active lifetime to a special depart- 


ment of bibliography. Dante-literature and Shakespeare-litera- 
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ture are the growth of centuries; but Darwinismus had filled 
shelves and alcoves and teeming catalogues while the unremit- 
ting author was still supplying new and ever novel subjects for 
comment. The technical term which he chose for a designa- 
tion of his theory, and several of the phrases originated in ex- 
planation of it only twenty-five years ago, have already been 
engrafted into his mother tongue, and even into other lan 
guages, and are turned to use in common as weil as in philo 
sophical discourse, without sense of strangeness. 

Wonderful indeed is the difference between the reception 
accorded to Darwin and that met with by his predecessor, La- 
marck, But a good deal has happened since Lamarck’s day ; 
wide fields of evidence were open to Darwin which were wholly 
unknown to his forerunner; and the time. had come when the 
subject of the origin and connection of living forms could be 
taken up as a research rather than as a speculation. Philoso- 
phizers on evolution have not been rare; but Darwin was not 
one of them. He was a scientific investigator,—a _ philosopher, 
if you please, but one of the tvpe of Galileo. Indeed very 
much what Galileo was to physical science in his time, Darwin 
is to biological science in ours. This without reference to the 
fact that the writings of both conflicted with religious prepos- 
sessions; and that the Darwinian theory, legitimately con- 
sidered, bids fair to be placed in this respect upon the same 
footing with the Copernican system. 

An English poet wrote that he awoke one morning and 
found himself famous. When this happened to Darwin, it was 
a genuine surprise. Although he had addressed himself simply 
to scientific men, and had no thought of arguing his case before 
a popular tribunal, yet “ The Origin of Species” was tvo read- 
able a book upon too sensitive a topic to escape general peru- 
sal; and this, indeed, must in some sort have been anticipated. 
But the avidity with which the volume was taken up, and the 
eagerness of popular discussion which ensued, were viewed by 
the author,—as his letters at the time testify,—with a sense 
of amused wonder at an unexpected and probably transient 
notoriety. 

The theory he had developed was presented by a working 
naturalist to his fellows, with confident belief that it would 
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sooner or later win acceptance from the younger and more 
observant of these. The reason why these moderate expecta- 
tions were much and so soon exceeded are not far to seek, 
though they were not then obvious to the world in general. 
Although mere speculations were mostly discountenanced by 
the investigating naturalists of that day, yet their work and 
their thoughts were, consciously or unconsciously, tending in 
the direction of evolution. Even those who manfully rowed 
against the current were more or less carried along with it, and 
some of them unwittingly contributed to its force. Most of 
them in their practical studies had worked up to, or were 
nearly approaching, the question of the relation of the past 
inhabitants of the earth to the present, and of the present to 
one another, in such wise as to suggest inevitably that, some- 
how or other, descent with modification was eventually to be 
the explanation. This was the natural outcome of the line of 
thought of which Lyell early became the cautious and fair- 
minded expositor, and with which he reconstructed theoretical 
geology. If Lyeli had known as much at first hand of botany 
or zoology as he knew of geology, it is probable that his cele- 
brated chapter on the permanence of species in the “* Principles” 
would have been reconsidered before the work had passed to 
the ninth edition in 1853. Ue was convinced species went out 


of existence one by one, through natural causes, and that they 


came in one by one, bearing the impress of their immediate 
predecessors ; but he saw no way to connect the two through 
natural operations. Nor, in fact, had any of the evolutionists 
been able to assign real causes capable of leading on such 
variations as are of well-known occurrence to wider and specitic 
or generic differences. Just here came Darwin. When upon 
the spot he had perceived that the animals of the Galapagos 
must be modified forms derived from the adjacent continent, 
and he soon after worked out ihe doctrine of natural selection. 
This supplied what was wanting for the condensation of opin- 
ions and beliefs, and the collocation of rapidly accumulating 
facts, into a consistent and workable scientific theory, under a 
principle which unquestionably could directly explain much, 
and might indirectly explain more. 

It is not merely that Darwin originated and applied a new 
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principle. Not to speak of Wallace, his contemporary, who 
came to it later, his countryman, Dr. Wells, as Mr. Darwin 
points out, “ distinctly recognizes the principle of natural selec- 
tion, and this is the first recognition which has been indicated ; 
but he applied it only to the races of men, and to certain char- 
acters alone.” Darwin, like the rest of the world, was unaware 
of this anticipation until he was prepariug the fourth edition of 
his “Origin of Species,” in 1866, when he promptly called 
attention to it, perhaps magnifying its importance. However 
this be, Darwin appears to have been first and alone in appre- 
hending and working out the results which necessarily come 
from the interaction of the surrounding agencies and conditions 
under which plants and animals exist, including, of course, 
their actions upon each other. Personifying the ensemble of 
these and the consequences,—namely, the survival only of the 
fittest in the struggle for life,—under the term of Natural Selec- 
tion, Mr. Darwin with the instinct of genius divined, and with 
the ability of a master worked out its pregnant and far-reach- 
ing applications. He not only saw its strong points, but he 
foresaw its limitations, indicated most of the objections in ad- 
vance of his opponents, weighed them with judicial mind, and 
where he could not obviate them, seemed never disposed to 
underrate their force. Although naturally disposed to make 
the most of his theory, he distinguished between what he could 
refer to known causes and what thus far is not referrible to 
them. Consequently, he kept clear of that common confusion 
of thought which supposes that natural selection originates the 
variations which it selects. He believed, and he has shown it 
to be probable, that external conditions sduce the actions and 
changes in the living plant or animal which may lead on to the 
difference between one species and another; but he did not 
maintain that they produced the changes, or were sufficient 
scientifically to explain them. Unlike most of his contem- 
poraries in this respect, he appears to have been thoroughly 
penetrated by the idea that the whole physiological action of 
the plant or animal is a response of the living organism to the 
action of the surroundings. 

The judicial fairness and openness of Darwin’s mind, his 


penetration and sagacity, his wonderful power of eliciting the 
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meaning of things which had escaped questioning by their very 
commonness, and of discerning the great significance of causes 
and interactions which had been disregarded on account of 
their supposed insignificance, his method of reasoning close to 
the facts and in contact with the solid ground of nature, his 
aptness in devising fruitful and conclusive experiments, and in 
prosecuting nice researches with simple but effectual appliances, 
and the whole rare combination of qualities which made him 
facile princeps in biological investigation,-—all these gifts are so 
conspicuously manifest in his published writings, and are so 
fully appreciated, that there is no need to celebrate them in an 
obituary memorial, The writings also display in no small 
degree the spirit of the man, and to this nota little of their 
persuasiveness is due. [His desire to ascertain the truth, and to 


present it purely to his readers, is everywhere apparent. Con- 


spicuous, also, is the absence of all trace of controversy and of 


everything like pretension; and this is remarkable, considering 
how censure and how praise were heaped upon him without 
stint. He does not teach didactically, but takes the reader 
along with him as his companion in observation and in experi- 
ment, And in the same spirit, instead of showing pique to an 
opponent, he seems always to regard him as a helper in his 
search for the truth. Those privileged to know him well will 
certify that he was one of the most kindly and charming, un- 
affected, simple-hearted, and lovable of men. 

How far and how long the Darwinian theory will bold good, 
the future will determine. But in its essential elements, apart 
from @ prior? philosophizing, with which its author had nothing 
to do, it is an advance from which it is evidently impossible to 
recede. As has been said of the theory of the Conservation of 
Energy, so of this: “The proof of this great generalization, 
like that of all other generalizations, lies mainly in the fact 
that the evidence in its favor is continually augmenting, while 
that against it is continually diminishing, as the progress of 
science reveals to us more and more of the workings of the 
universe.” 

[The outlines of a portion of this memorial, written on the day of Mr. Darwin's 
funeral, were printed in * The Literary World” of May 6.] 
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SCIENTIFIC INTELLIGENCE. 
I. CHEMISTRY AND PHYSICS. 


1. On Reciprocal Solutions of Liquids.—ALExter¥ has studied 
the reciprocal actions of liquids and has discovered that while 
their mutual solubility increases with the temperature, yet for 
certain liquids the solubility decreases up to a certain limit as the 
temperature rises, and then increases again: so that there exists 
a minimum of solubility, corresponding to the maximum of solu- 
bility in certain solids, Again, when phenol and water are 
mixed two layers are formed; the lower is a solution of phenol 
in water, the upper a solution of water in phenol. The solubility 
of these liquids in each other increases continually until a certain 
temperature is reached (83° for pheno! melting at 36°, 68° for 
pure phenol); then they mix in all proportions. Aniline and 
water show the same phenomenon. In general all liquids, which 
dissolve in each other sensibly at ordinary temperatures, mix 
completely at a temperature much below their absolute ebullition 
temperatures. The author shows the similarity between solids 
and liquids in this regard by sealing different proportions of 
water and salicylic acid in tubes and heating these to tempera- 
tures above 100°. On cooling the limpid liquid, no turbidity 
appears at 100°. The first trace shows itself at 91°, the con- 
tents of each tube separating suddenly into two layers, these 
becoming turbid independently, as the cooling goes on. The 
curve which represents the results obtained is quite analogous to 
that given by aniline, and shows that, between certain limits of 
temperature, there exists true reciprocal solutions of water and 
liquid salicylic acid. This marked difference in solubility be- 
tween the solid and the liquid salicylic acid, the author regards as 
a case of true physical isomerism and he is oceupied with its further 
investigation.— Bull. Soc. Ch., Il, xxxviii, 1445, Aug., 1882. 

G. 

2. On Crystallization-erperiments, proving Berthollet’s law of 
partition. —BrtGELMANN has described the following experiments 
in crystallization as proof of the law of Berthollet that when 
two salts are dissolved, the solution contains four salts produced 
by their mutual reaction. (1) Equal volumes of cold saturated 
solutions of cobalt chloride, CoCl,, (H,O), and nickel sulphate 
NiSO,, (H,O), are mixed and allowed to evaporate spontaneously. 
The crystals obtained contain both metals, but combined with 
sulphuric acid only. (2) Solutions of copper sulphate and cobalt 
chloride, mixed together, deposit crystals wine-red in color, con- 
sisting principally of sulphates of both metals, but containing 
admixed chlorides. (3) A copper sulphate solution and one of 
potassium dichromate, when mixed, deposit first bright green 
crystals containing both metals principally as sulphates. Then 
crystals in various intermediate stages, yellow-green, green and 
blue-green ; and finally a dark-brown deliquescent mass, becom- 
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ing crystalline over sulphuric acid, consisting of both metals 
anger with chromic acid, essenti: illy.— Ber. Berl. Chem. Ges., 

, 1840, Oct., 1882. G. F. B. 

‘4 On the Oxidation of Carbonous owide by Oxygen and Pal- 
ladium-Hydiogen, —The fact observed by Baumann, that in 
presence of oxygen, hydrogen-palladium oxidized carbonous oxide 
to carbon dioxide, was explained by him by supposing that 
the hydrogen-palladium split up the oxygen molecule, thus pro- 
ducing active oxygen atoms which effected the oxidation. 
TravsBe has propounded another theory of the action which is 
more rational. Ile supposes two distinct chemical processes to 
gu on successively, First by the action of oxygen and water on 
the hydrogen. palladium, hydrogen peroxide is formed. This, in 
presence of the palladium i itself, oxidizes the carbonous oxide to 
carbon dioxide. Hydrogen peroxide alone does not oxidize car- 
bonous oxide; but in presence of palladium free from hydrogen, 
it does it readily. Hydrogen-palladium behaves in the same way 
toward ecarbonous oxide, therefore, as it is known to do toward 
potassium iodide.— Ber, Berl. Chem. Ges., xv, 2325, Oct., 1882. 

F. 

4. On Silicon Sulphides.—By passing carbon disulphide over 
silicon, Colson obtained two compounds to which he attributed 
respectively the formulas SiS and SiSO. Saparier has investi- 
gated the reaction more in detail and comes to a different conelu- 
sion. When hydrogen sulphide is passed over crystallized silicon 
heated to redness, a lively reaction takes place, the silicon disap- 
pears and in the cooler parts of the tube a brownish ring is pro- 
duced, in the center of which are beautiful white needles of 
silicon disulphide SiS, Beyond this ring the tube is covered 
with a light powder orange-yellow in color, The brown sub- 
stance is variable in composition containing from 50 to 59°1 per 
cent of sulphur. Treated with water, hydrogen sulphide is 
evolved and a brown residue is left which is soluble in ammonium 
and potassium hydrate, evolving hydrogen. Hence it is a mixture 
probably of the disulphide SiS, and amorphous silicon ; a conelu- 
sion confirmed by the fact that by the side of the ring is a erys- 
talline deposit of silicon. The yellow deposit consists of SiS, 
essentially, as it contains 65 per cent of sulphur, But when 
treated with water, the heat evolved is greater than that given 
by the disulphide. Hence the author concludes that a lower sul- 
phide is present formed with less heat; perhaps of the formula 
Si,8,.— Bull. Soe. Ch., U, xxxviii, 153, Aug., 1882. G. F. B. 

5. On the Constitution of Bleaching Powder.—TVhe theories 
of the constitution of bleaching powder now in vogue are tor the 
most part based upon the fact that calcium is a bivalent metal. 
Such for example, is represented by Odling’s formula Cl.Ca.0.ClL. 
Kraut has examined the effect of acting with chlorine gas upon 
lithium hydrate and has obtained a compound very similar to 
chloride of lime. The hydrate, with the addition of one or two 
per cent of water, was submitted to the action of chlorine and 
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absorbed, in one experiment 63°49 and in another 71°5 per cent of 
its weight. The reaction is: (LiIOH), + Cl, = LiCl + LiOCl + 
(LiOH),+H,O. Analysis of the product confirmed this equation, 
the active chlorine being 31°17 and 38°06 per cent in the two 
cases, and the total chlorine 38°38 and 41°22 per cent. Moreover 
the lithium bleaching powder showed the same behavior with 
carbon dioxide, as the calcium bleaching powder ; 1. e., it was de- 
composed with the evolution of chlorine. Since, however, lithium 
is a univalent metal, it is clear that its atom cannot unite at the 
same time with chlorine and the radical of hypochlorous acid. 
Hence Odling’s formula is inapplicable. Moreover, lithium chlo- 
ride ready formed is present in the lithium bleaching powder. As 
to the decomposability of bleaching powder by carbon dioxide, the 
author treated a mixture of calcinm chloride and hydrate, in a 
drying tube, first with hypochlorous oxide gas alone and then 
with a mixture of this gas and carbon dioxide. As soon as the 
latter gas arrived in the tube the color and odor of chlorine were 
perceived, the chlorine falling from 64°66 per cent to 17°09, after 
the admission of the CO, The carbon dioxide decomposes the 
hypochlorite and the free hypochlorous oxide in presence of an 
excess of CO,, decomposes the metallic chloride; CaO Cl, +CO,= 
Ca0,CO + and CaCl, + ClO+CO,= Ca0,CO+Cl, The 
conclusion is that bleaching powder is simply a mixture of eal- 
cium hypochlorite, calcium chloride and calcium hydrate.— Lied, 
Awn., CCXiV, 354, Sept., 1882. G. F. B. 

6. On the Preparation of Lead peroxide,— Le ad peroxide is 
usually prepared, either by treating minium with nitric or acetic 
acid, or by precipitating lead acetate with sodium carbonate and 
passing chlorine gas through the mixture. FrHrMann has pro- 
posed another method, which consists in decomposing a concen- 
trated solution of lead chloride at 50° or 60° C, with a solution 
of chloride of lime. The latter solution is added until the filtrate 
shows no brown color on farther addition. The precipitated per- 
oxide is filtered off, well washed, and kept for use. It is an 
almost black powder and is completely pure. The chloride is 
preferable to the acetate.— Ber. Berl. Chem. Ges., xv, 1882, Oct., 
1882. 

ca On the Azanrolie Acids, a Ne rie s of Nitroge nized acids be- 
longing to the Fatty Series —By the action of sodium amalgam 
on ethyl-nitrolic acid, beside the nitrous acid, ammonia and 
acetic acid formed, Vicror Meyer had observed in 1874 a small 
quantity of a beautifully crystallized acid, difticultly soluble in 
water and precipitable by acids from its sclution in alkalies in the 
form of gold-yellow needles. Recently in conjunction with Con- 
sTaM, this chemist has studied the new body more carefully and 
finds it to be an azo-compound of the fatty series, the first repre- 
sentative yet discovered of the pure fatty azo-bodies. In conse- 
quence of the golden color of this first member of a new series 
of bodies, the authors have called the series azaurolie acids. For 
the preparation of ethyl-azaurolic acid, two grams ethyl-nitrolic 
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acid was suspended in 10 ¢. c. water, cooled with ice, and 45 
grams of a ten per cent sodium amalgam gradually added with 
continuous agitation. The intensely blood-red solution was de- 
‘canted from the mereury, and decomposed carefully with sul- 
phuric acid. A mass of fine matted yellow needles was pre- 
cipitated, which were freed from mother-liquor on the filter-pamp, 
and recrystallized from hot alcohol. Fiery orange-red brilliant 
prisms were thus obtained, which were soluble in hot alcohol, 
difticultly so in ether and nearly insoluble in water. On analysis 
they gave the formula C,H,N,O. Propyl- and methyl- azaurolie 
acids were also prepared, By ‘the action of hydrogen chloride, 
of concentrated ammonia, of sodium-amalgam, and even of heat, 
upon ethyl-azaurolic acid, a new substance, in colorless brilliant, 
transparent prismatic crystals is obtained, which fuses at lol°*5 
without decomposition and which afforded on analysis the formula 
C.HLN.O. It has the characters of a weak amido-acid and the 
authors call it ethylleukazon. he authors discuss its constitu- 
tion and propose for ethyl-azauroliec acid the formula 
NO’ (CH -N=N— CH, yo’ 

—Lieh, Ann., cexiv, 328, Sept., 1852. G. F. B. 

8. On Indophe nol and Solid and have 
generalized a reaction observed with resorcin by Meldola in 1879, 
by acting on nitrosodimethylaniline with phenols or naphthols. 
By oxidizing with potassium dichromate or sodium hypochlorite 
a mixture of a-naphthol and of amidodimethylaniline, combined 
with soda, a new coloring matter called indophenol has been pro- 
duced. It is insoluble in water; but like indigo, it can be re- 
duced. In the reduced state it has great affinity for animal mat- 
ters and it dyes wool well ina bath. It is fixed on cotton in the 
reduced state, using a tin mordant. After printing, the cloth is 
steamed for one or two hours, then run through a bath contain- 
ing ten grams per liter of potassium dichromate, heated to 50°, 
washed and soaped. Indophenol yields a dark blue color, more 
stable than indigo to light and to soap, and much cheaper ; but 
mineral acids destroy it. By reacting with tannin, gallic acid, 
eatechin, upon nitrosodimethylaniline, hot, Korentin has pre- 
pared another coloring matter which he calls gadlocyanin or 
solid violet, the shade of which varies according to the substance 
used. It forms beautiful salts, that with aniline being in small 
green crystals. It dyes silk and wool violet and resists light and 
all reagents. On cotton it needs chromium as a mordant. The 
color prepared with gallic acid or tannin dissolves in concen- 
trated sulphuric acid with a blue color; but soap destroys the 
color of fabrics dyed with it. That made with catechin on the 
contrary, resists botling soap and dissolves in sulphuric acid with 
a bluish green color. These two colors appear to be of great 
commercial importance, the violet to re place alizarin and the blue, 
indigo, being cheaper and giving a superior color, They are now 
prepared on the large scale-—Bull. Soe. Ch., M1, xxxviii, 160, 
Aug., 1882. G. F. B. 
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9. On Soluble Alizarin-Blue.—Alizarin-blue has received but 
limited application because of its insolubility. Brounex has dis- 
covered that its compound with bisulphites is easily soluble, and 
in connection with GrakrBE has examined the character of the 
combination. The soluble blue is in the form of a reddish-brown 
powder, showing transparent prisms under the microscope. — It 
e:in be heated to 150° without change. The shades of color it 
gives are equal to those produced by the best indigo and it re- 
sists light, soap, and chlorine better than indigo, Upon analysis 
the compound was found to be composed of one molecule of 
ilizarin-blue and two of the bisulphite, 
— Ber. Berl. Chem. Ges. xv, 1783, Oct., 1882. G. F. B. 

10. On the amount of Carbon Diowide in the Atmosphere.— 
M. Eve. Rister has recently made some observations to deter- 
mine the amount of carbon dioxide in the atmosphere, which are 
interesting in connection with the results of Reiset, and of Miintz 
and Aubin quoted in the last number of this Journal. The experi- 
ments were made in the author’s garden at Caléves near Nyon, 
between the hours of 10 a, M. and 2p. mM. The method employed 
was that of Pettenkofer, with some slight modifications. A vessel 
of five or six liters capacity, accurately guaged, is filled with the 
air to be analyzed by means of an aspirator furnished with a long 
glass tube. he carbon dioxide in the bottle is absorbed by agi- 
tation with a known volume of pure baryta water, previously 
titered, introduced into it. A few drops of tincture of tumeric is 
added, and then a solution of titered oxalic acid from a bureite, 
until the baryta water is saturated. The tincture of tumerie 
allows of determining the point of saturation more exactly than 
the turmeric paper of M. Pettenkofer. From the quantity of 
oxalic acid employed to saturate the baryta water the quantity of 
rarbon dioxide corresponding to it is calculated, and from this 
that which has already been fixed by the baryta is deduced. 
The mean value obtained was 3:035, the minimum 2°530, the maxi- 
mum 3°492. The monthly means obtained are as follows: 


Volumes in 10,000. 

1872. Monthly mean Monthly maximum. Monthly minimum, 
August - the 9th. 2°616 the 2d. 
September 3°02 Sigs * 2°580 5th. 
November __.. __ 3°04: 15th. ‘867 Ist. 
December ____ ..3°058 3°21! 1ith. 9-919 17th. 

1873. 
January 3°04 28th. ‘889 30th. 
February 3°04! 3°196 28th. 2°820 20th. 

; 26th. ‘914 20th. 
Ist. 2°861 28th. 
3d. 2°880 25th. 

3°062 3°: 8th. 658 23d. 
2°944 "128 Ist. 2°65 ‘Vth. 


General mean ___3°035 — Bibl. Univ., Sept., 1882. 
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11. Solubility of Carbon dioxide in water under high pressures. 
W rospLewskr has constructed an apparatus (C. R. xeiv, 954) in 
which a gas at 0° can be subjected toa pressure of 60 atmospheres 
in tubes with an interior diameter of 10 to 12™°. With this he 
has established the following laws as to the solubility of carbon 
dioxide in water. 1. The temperature remaining constant, the 
coefficient of saturation, e. g. the quantity of gas (in cubic centi- 
meters at 0° and under a pressure of one atmosphere) dissolved in 
1 c.c. water increases less rapidly than the pressure, while approach- 
ing acertain limit. 2. The pressure remaining constant, the cocfti- 
cient increases when the temperature diminishes. For example 
at 0° the values of the coefficient for different pressures are :— 
Pressures (in atmospheres), 1 5 10 15 20 25 30 
Coefficient of saturation, 1797 865 1603 21°95 2665 30°55 33°74 


The author goes on to say that under the conditions realized 
the gas forms a hydrate. If carbon dioxide at 0° is subjected 
incontact with water to a sufficient pressure the part not ab- 
sorbed becomes liquid and two distinct liquids are obtained, If 
the pressure dimivishes the CO, volatilizes and returns to its 
primitive state. But if the CO, is compressed almost to the 
point of liquefaction and if a trace of solid matter is produced in 
the water or on the walls of the tube, the following phenomenon 
is observed. Every time the pressure is increased and passes a 
certain fixed amount (“critical pressure”), the tube becomes cov- 
ered with an opaque frost-like deposit. When the pressure is 
diminished it disappears. This critical point at 0° is at 12°3 atmos- 
pheres, at 3°°6 at 17°9 atmospheres, and at 6°8° at 26°1 atmospheres. 
This deposit is found to be a hydrate having the composition 
CO,+8 H,O. The formation of this hydrate bears an important 
relation to the laws of solubility of carbon dioxide given above. 
—Journ. de Phys., Oct., 1882. 

12. Note on the application of the Spectro-polariscope to Sugar 
Analysis ; by Wattack Levison. [Communicated. |— 
On May 14th, 1881, I read a note before the Academy of Sciences 
of New York on the spectro-polariscope, which name [ applied tor 
convenience to a portable combination of the two instruments from 
which it is derived, with an intermediate achromatic lens to project 
upon the slit plate of the spectroscope an image of the object 
inserted between the Nicol prisms. It seemed to me that the 
remarkably well-defined absorption bands afforded with certain 
minerals, such as selenite and quartz, by the instrument should be 
available for some practical purpose, and recently a method occur- 
red to me of utilizing them for reading sacharometer determina- 
tions; this Mr. John Leber, of the Brooklyn Sugar Refinery, 
has demonstrated to be practicable and possibly of considerable 
importance. 

Many persons fail to become expert operators with the sacharo- 
meter because incapable of distinguishing changes from the tran- 
sition tint so nicely as a close reading of the scale requires, Any 
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person can read with at least fair accuracy and with great rapidity 
as follows: 4 

Adjust a Schiebler sacharometer to zero, and insert before the 
eye-prece a pocket spectroscope, with the slit horizontal or at 
right angles to the line bisecting the chromatic field. 

Looking then in the spectroscope and focussing both the eye- 
piece of the sacharometer and that of the spectroscope, two verti- 
cally dispersed parallel spectra will be seen separated by a well- 
defined black line which is the image of the line above mentioned. 
The spectra will resemble ordinary white-light spectra except that 
a narrow, deep black absorption band will appear crossing both 
of them in the neighborhood of the D line. 

The least turn of the reading screw will destroy the coincidence 
of the two absorption bands, one moving upward and the other 
downward, and a sufficient revolution of the reading screw will 
cause one to pass out of its spectrum entirely into the ultra red, 
and the other into the ultra blue, both spectra continuing other- 
wise practically unchanged. ; 

To determine the percentage of a sample of sugar by this 
method bring the two absorption bands to coincidence and insert 
the tube of sugar solution, which will throw the bands out of 
coincidence precisely as if the screw had been considerably turned. 
Bring the bands to coincide again by means of the reading screw 
and the scale will give the percentage required. 

When the (ures of sugar is introduced multiple spectra may 
be developed, but no confusion need be thereby caused if the two 
middle spectra only be observed. By a specially constructed 
instrument it may he possible to more sh: arply de fine the edges of 
the absorption b: inds and re onder thei Ir exact coine ide nce sO easy 
to determine that this method of reading the sacharometer will 
become universally adopted. 

13. On the Soundless Zones observed in connection with SJog- 
siguals.—Dr. TyNDALL offers an explanation of the facts observed 
by General Duane in connection with the use of fog-whistles on 
the const of Maine, viz: that “the signal often appears to be 
surrounded by a belt, varying in radius from 1 to 14 mile, from 
which the sound appears to be entirely absent; thus, in moving 
directly from a station the sound is audible for the distance of a 
mile, is then lost for about the same distanee, after which it is 
again distinctly heard a long time.” Dr. Tyndall says: 

For a long time past, I have thought that this disappearance of 
the sound was due to the interference, with the direct waves, of 
waves reflected from the surface of the sea. This explanation is 
capable of very accurate experimental illustration. Placing, for 
instance, a sensitive flame at a distance of three or four feet from 
a sounding reed, the flame exhibits the usual agitation, Lifting 
a light plank between the flame and reed, a position is easily 
attained where the sound, reflected from the plank, increases the 
flame’s agitation. Lifting the plank, cautiously, still higher, a 
level is attained, reflection from which completely stills the flame. 
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By slightly raising or lowering the plank, or by its entire removal, 
the flame is once more agitated. In these experiments a high 
pitched reed was used, so that it was easy to produce by the 
motion of the plank the retardation of half a wave-length requisite 
for interference, 

In General Duane’s case, a fairly smooth sea would be required 
for the reflection; while the position of the zone of silence would 
be determined by the height of the signal on the one hand and 
the height of the observer on the other above the surface of the 
sea. The position would also, of course, depend on the pitch of 
the note of the whistle—Proc. Roy. Soe., xxxiv, 18. 

14. On the Reversal of the Metallic Lines in over-erposed 
Photographs of Spectra. —The effect of over-exposure in reversing 
a photographed image has been distinctly recognized (Bennett, 
Abney, Janssen). In regard to this subject Professor W. N. 
Hartiey makes the following remarks : 

In illustration of this phenomenon, | may mention a remarkable 
result I obtained on one occasion when photographing a land- 
scape. I éndeavored to secure a picture with detail in a shaded 
foreground, and a direct view of the setting sun, with mountains 
in the middle distance, and strongly illuminated as well as dark 
clouds. In one case I succeeded remarkably well, but in another 
plate the foreground was good, but the sun was completely 
reversed. The negative image - clear glass and the sun 
printed black. What should have been a negative in the strong 
lights beeame a positive. Again, by exposing a plate to the 
cadmium spectrum, the whole of the metallic lines were rendered 
distinetly, but with a flatness and want of density; the whole of 
the strong air-lines at the least refrangible end of the spectrum 
were, however, completely reversed. 

Any strong lines may be reversed by over-exposure without 
materially altering the appearance of the rest of the spectrum. 
This is particularly the case with the lines of the metals—magne- 
sium, aluminium and indium, but particularly so with magnesium. 
The reversal takes place in the ceuter of the line, that is to say, 
where the radiation is most active. Except by the method of 
comparative exposures, which | have always employed, it would 
be impossible to say Whether a reversal was due to an absorbed 
ray or an over-exposed plate. M, Cornu has shown that the 
quadruple group of rays in the magnesium spectrum may become 
quintuple or sextuple, according to the increased intensity of the 
spark employed. This is precisely what might happen if one 
reversal by over-exposure were followed by a second, Such 
reversals might be looked for if, under the conditions of the 
stronger spark, the exposure of the plate were not shortened, 
because the first and third of the four lines are stronger than the 
other two, and they would therefore be the first and second to 
suffer reversal. The reversal would split the lines in two, and 
hence produce the appearance of a sextuple group. In order to 
ascertain whether this might readily occur in the magnesium 
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spectrum, some observations were made with plates containing 
several photographs obtained by different periods of exposure. 
Thus, the first spectrum was the result of ten seconds, the second 
of h: tf a minute, and others various times extending to half an 
hour. The quadruple group was not affected in the way observed 
by M. Cornu, from which fact it would appear that the division 
of the lines was caused by a reversal which was the result of 
absorption of the central portion of the ray or rays. In the two 
photographs obtained by the longest exposures, especially in the 
last, the triplet b’ between K and L became a qu: adruple group by 
reason of the most refrangible line being split into two by a 
reversal, the cause of which was nothing more than over-exposure. 
In the quadruple group previously mentioned the lines were totally 
reversed or not at all, This subject of reversal by ire es 
is one well deserving the attention of those who are engaged i 

the study of solar physics. Compar: itive exposures should be 
methodically employed to confirm the accuracy of observations 
made entirely by the aid of photographie representations of 
spectra. Especially is this desirable when gelatine or other dry 
plates containing organic matter are in use.—Proc. Roy. Soc., 
XXXIV, 85. 

. Thermal Conductivity of Minerals and Roeks.—M. Tuovier 
has undertaken a series of experiments having as their object 
the determination of the thermal conductivity of minerals and 
the more important rocks. The investigations have a bearing 
upon certain general problems in regard to the genesis of eruptive 
rocks, which the author proposes to discuss in subsequent memoirs. 
The method employed is in this respect novel, that instead of the 
exact measurement of the temperature at the same instant ot 
points situated at different distances from the source of heat, 
there is substituted the measurement of the time required for the 
passage of a certain quantity of heat through a section of known 
thickness. In his experiments, M. Thoulet calls the thermal 
resistance of a mineral or rock, the time required for the passage 
of a quantity of heat represented by 34° C., from a constant source 
of 100° C., through a thickness of 0°01"; this thermal resistance 
is obyiously inversely proportional to the conductivity of the sub- 
stance in hand. 

As a source of heat a rectangular block of forged iron was 
taken, having a surface of 0°11" 0°77" and 0°55" in height; its 
weight was 3°8 kilos. A thermometer extended into the center 
of the block. The iron rested upon a plate of cast iron placed on 
an iron tripod; a Bunsen burner was placed below; the whole is 
enclosed in a case of wood. It was found possible by suitable 
precautions to maintain the iron block at any required temperature, 
and to keep it constant at this point during a considerable 
series of experiments. The substance to be experimented upon 
was in the form of a parallelopiped, the bases perfectly plane and 
parallel, with square surfaces of 0°03", and the thicknesses respec- 
tively of about ‘015, 010" and -006™ in the three experiments. 
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To eliminate the variable effect of the surfaces in contact, the two 
bases were covered with tin foil, and the four lateral faces were 
painted over with a layer of white lead, so that they should have 
the same emissive and absorptive powers. For the fusible ma- 
terials used to mark the temperature stearine and Carnauba wax 
were taken, melting at 50° and 84° C. respectively. Two little 
spheres of each (}"") were attached about the center of the 
smooth surface of the tin foil, making thus four indexes. The 
block of iron was kept successively at the temperatures 100°, 105°, 
110°, 120°, 130°, 140°, 150°, 160°, and the time in seconds was 
noted when each little sphere melted; various precautions were 
employed to ensure constancy of results, 

The substances experimented upon were glass, iron, anhydrite, 
and the exact weight, surface and thickness of the block taken was 
accurately determined in each case; as also the weight and surface 
of the tin foil and the surface of the white lead. For each body 
two series of curves were plotted, one of the temperatures and 
times, the other of the thicknesses and times, The results show 
that the method employed is capable of giving very accurate deter- 
minations aud those obtained agree very closely with the values 
obtained by M. Lagarde on theoretical considerations.—Axnn., 
Chem. Phys., V, xxvi. 


Il. GEoLoGY AND History. 


1. Oscillation of Land in the Glacial period.—In the Geo- 
logical Magazine for September and October, Mr. T. F. Jamieson 
discusses the question of the origin of the changes of level in the 
Glacial and following era. He shows, by reference to facts from 
Great Britain and Europe, that they cannot be accounted for by 
any theory, including Croll’s, which makes them simply a change 
in water-level. He states, in opposition to the view sustained 
recently by Dr. Penck of Munich (Jahrb. Geogr. Ges. Miinchen, 
vii, 1882)—that the local attraction of the ice was sufficient to 
cause a large submergence of coast regions, and different for 
different localities, according to the height and position of the ice, 
—the following facts: that shell-beds near Dublin are 1200 feet 
above the sea, and “it is difficult to see where the mass of ice or 
of land could have existed in Ireland to have exerted the requisite 
attractive force ;” that there are “shell beds in Wales at 1350 feet, 
and no evidence of submergence in the valley of the Thames only 
200 miles off; and that there are subsidences of land over the 
interior of continents that cannot be thus explained. He further 
adds : 

“Colonel Clark, in his recent treatise on Geodesy (1880, p. 96), 
says that although mathematical calculation shows us that large 
tracts of country may produce great disturbances of the sea-level, 
it is at least questionable whether in point of fact they do. The 
attraction of the Himalayas as deflecting the plumb-line at various 
places in India has been computed, and it bas been found that 
there is little correspondence between theory and observation, for 
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the attraction of the Himalayas only makes itself perceptible to 
observation at places quite close to them. 

“An examination of the tables given by Mr. Buchan in the 
Transactions of the Royal Society of Edinburgh, showing the 
mean height of the barometer in various parts of the world, leads 
me to think that the supposed influence of the continents and 
high masses of land in drawing the ocean toward them has been 
greatly overestimated by the authors to whom Dr. Penck appeals. 
For these tables certainly lend no countenance to the notion that 
the sea-level is subject to the great inequalities of levels which he 
assumes.” 

Mr. Jamieson adopts the opinion, and argues for it at length, 
that the subsidence was due to the weight of the superincumbent 
ice, the effect of which would be slowly produced and slowly and 
often only partly recovered from. 

2 Bulletin of the rg TE Museum of Natural History 
(Central Park, New York), Vol. I, No. 3. On the Fauna of the 
Lower Carboniferous limestones of Spergen Hill, Indiana; by 
R. P. Warrrietp. Pages 39-98, 8vo, and plates 6, 7, 8, 9. 
Oct. 20, 1882.—The papers that have thus far appe: ared in the 
Bulletin of the American Museum are all by the paleontologist 
of the Museum, Mr. R. P. Whitfield, and this last is the fifth. 
It is “a revision of the descriptions hitherto published ” of the 
remarkable fossils of Spergen Hill, together with figures of all 
the species. The paper of Professor James Hall on these minute 
species (Trans. Albany Institute, vol. iv), was not illustrated by 
figures. Mr. Whitfield’s excellent figures, 180 in all, are drawn 
from Professor Hall’s type-specimens, now the property of the 
Museum. Professor Hall concluded from the odlitic structure of 
some of the beds, the profusion of gasteropods, and the worn 
character of many of the shells, that the water in which the spe- 
cies lived at Spergen Hill was very shallow. Some unfavorable 
conditions existed, since, as Mr. Whitfield urges, the shells are 
smallest where the individuals are most abundant, and, as Hall 
also had stated, many of them grow in other localities (as at 
Bloomington, in the same State) to a larger size. The beds 
were referred by Hall (and now by Whitfield) to the Warsaw 
division of the Sub-carboniferous, although containing some spe- 
cies of the Keokuk, St. Louis and Chester limestones. 

Mr. Whitfield’s paper in No, 2 of the Museum Bulletin, is on 
Lymnwa megasoma and “the changes in form of its offspring 
produced by unfavorable conditions of life.” 

American Paleozoic Fussils, of S. A. of Cincin- 
nati, Ohio.—A second edition of Mr. Miller’s valuable work, the 
first of which was issued in 1577 and noticed in volume xiv of 
this Journal, is promised by the author in January. It will con- 
tain a Supplement of about 90 pages in connection with the orig- 
inal work. Its price will be three dollars, post paid. 

A new fossil Pseudoscorpion.—Dr. H. B. Geinitz, of Dres- 
den, has described a new Pseudoscorpion of large size, from the 
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Coal-measures of Zwickau, in the “ Zeitschrift der Deutschen 
Geologischen Gesellschaft” for 1882. It is named after its dis- 
coverer, Professor Kreischer, Mreischeria Wiedei. <A fine plate 
accompanies the memoir. 

5. Puleozoie Cockroaches. —Descriptions and figures of Fto- 
blattina flabellata, var. Stelzneri, FE. ? carbonaria and Oryctoblat- 
tina oblonga, by Dr. J. V. Deichmiiller, are contained in Isis 
(Dresden) of 1882. They are from Weissig, near Pillnitz. 

6. On the Discovery of Samarskite in Canada; by G, Cur. 
Horrmann. — The locality where this specimen was found is 
situate just beyond the northwestern limits of the oe of 
Brassard, county of Berthier, province of Quebec, Canada. It 
consisted of irregular: shaped fragments without the slightest 
indication of crystalline form. Luster, sub-metallic, shining. 
Color, brownish-black, almost black; in parts iridescent. Opaque 
even on the thinnest edges. Brittle. Fracture uneven. Streak, 
grayish-brown. Hardness, about 6. Fuses between 4 and 4° 5. 
Spee ifie gravity, 4°9478. In the closed tube decrepitates and 
gives off a little slightly acid water. Readily and completely 
dec -omposed by heating w ith concentrated sulphuric acid. Analysis 
gave: 

Columbie acid ) 

Tantalie acid 
Tungstic acid 
Stannic acid 
Yttrium oxidet+ 
Cerium oxidest - 
Uranium oxide (UO,) 
Manganous oxide 
Ferrous oxide 
Lime 


99°04 


A gram of the finely pulverized mineral, decomposed by heat- 
ing with sulphuric acid, with careful exclusion of air, decolorized 
an amount of potassium permanganate corresponding to 4°79 per 
cent ferrous oxide, The water was expelled by ignition and col- 
lected in a chloride of calcium tube. 

Mineralogical Notes by A, Weishach.—W eisbach describes 
crystals of apatite from Ehrenfriedersdorf, which besides the pyra- 
mid 4 show also another pyramid approximately determined as 

—4; the terminal angle measured 179° 18’. The same author 
shows that the supposed new mineral dautite of Frenzel (xxii, 155) 
* Apparently for the greater part, if not almost entirely, columbic acid. 

+ The presence or absence of other members of this group was not ascertained, 
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is a mixture of metallic arsenic with a sulpho-arsenite of copper 
probably near tennantite. According to an analysis by Iwaya 
the mineral winklerite (Breithaupt) has the composition (after 
deducting numerous impurities, amounting to50 per cent) NiO 252, 
CoO 46°2,08°0, H,O 20°6; the calculated formula is R,O,+2H,O 
or Co, NiO +2 H. 0. 

A lemon-yellow uranium ochre from Johanngeorgenstadt ana- 
lyzed by ae | is called uranopilite by Weisbach, and the form- 
ula CaU |, Si, , +25 H,O given for it. The impurity of the material 
examined mi: the composition doubtful.—/. Min., ii, 1882 

8. Rezbanyite, a supposed new mineral.—F RENZzEL has given the 
named rezbanyite (previously used by Hermann in another seuse) 
for a new sulpho-bismuthite of lead, identified at Rezbanya, Hun- 
gary. It is a light lead-gray mineral of metallic luster and black 
streak. Hardness 2°5—3, specific gravity 6°09-6°38. After deduct- 
ing 4°64 per cent chalcopyrite, 5 per cent c: = ite, an analysis gave 
S17 ‘85, Bi 59°08, Pb 19°80, Ag 1°89, Cu 1°71, Zn tr, =100°33, 
For this the formula 4 PbS +5 Bi,S. is calcul: i Other analyses 
give approximately similar results, but the variation is so great 
that the composition must be considered still doubtful. The 
mineral occurs massive intimately mixed with chalcopyrite and 
valcite, also imbedded in quartz.— Min. Petr. Mitth., 1882, p. 175. 

9. Danburite from Switzerland.—A third locality has been 
recently discovered for danburite, viz., on the Scopi, in Graubiinden, 
Switzerland. It is described by C. Hintze as occurring in trans- 
parent crystals in habit resembling topaz, like that from Russell, 
N. Y. The measured angles are almost identical with those 
obtained on the American mineral; the observed planes are also 
the same, with the addition of several new ones, The terminations 
of the crystals differ from those of Russell in habit. In optical 
relations the crystals of the two localities are nearly the same. 
It is suggested that the undetermined mineral called hessenbergite 
(Syst. Min., 5th ed., p. 762) may perhaps be identical with 
danburite.—Zeittschr. Aryst., vii. 

10. Wurtzite from Montana.—Mr. Ricuarp Pearce has re- 
cently discovered the rare mineral wurtzite at the “ Original 
Butte Mine,” Butte, Montana, It occurs in small crystals of the 
characteristic bexagonal form, together with pyrite and zinc 
blende. 

A Dictionary of Popular Names of the Plants which fur- 
nish the Natural and Acquired Wants of Man in all Matters of 
Domestic and General Economy, their History, Products and 
Uses. By Joun Smiru, A.L.S. pp. 457, 8vo, London, 1882. 
Maemillan & Co.—A handsome and handy volume, one of the 
fruits of the leisure of the aged ex-curator of the Royal Gardens, 
Kew, mainly gathered from the MSS. of his son, the late Alex- 
ander Smith, who was the curator of the Kew Museum—-now so 
extensive and interesting—from the time of its origination until 
his health gave way, in 1858. Under the circumstances, it could 
hardly be expected to be brought wholly up to date, nor that the 
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additions should always be as critically correct as some of them 
are curious. But the volume is full of valuable information. 
A. G. 
12. Description of new Cephalopoda by W. Kirk. 8vo, 
pp. 4, 2 plates. Trans. New Zealand Inst., vol. xiv. 1882.—The 
species deseribed are Sepiola Pacifica, Architeuthis Verrilli, and 
Steenstrupia Stockii, all from New Zealand. The last two are 
figured. They are gigantic species, closely allied to the New- 
foundland forms of Architeuthis. The A, Verrilli had a very 
stout body and small caudal fin; length of head and body, 
9 feet 1 inch; of body, 74 feet; third pair sessile arms, 10 feet 
5 inches; other arms, 9 feet; circumference of body, 9 feet 2 
inches; tentacular arms, 25 feet, or about three times the length 
of the body. It was cast ashore, June 6, 1880, It seems to be a 
true Architeuthis. The “ Steenstrupia” is a longer and more slen- 
der species, with the arms relatively much smaller and shorter. 
Length of head and body, !1 feet 1 inch; of body, 9 feet 2 inches ; 
sessile arms, 4 feet 3 inches; circumference of body, 7 feet 2 
inches. The tentacular arms had lost their clubs. The shell was 
lanceolote, 11 inches broad, with a small terminal hood; beak as 
in Architeuthis. There are no characters given sufficient to sepa- 
rate this species from Architeuthis, to which I should refer it with- 
out much hesitation, though the tentacular clubs, if known, might 
show some differences, At any rate, the name, Sfeenstrupia, can- 
not be retained, for it was given to a genus of Acalephs many 
years ago. In form and proportions, A. Stockii bears more 
resemblance to the small squids, Ommastrephes and Loligo than 
do the other large species hitherto discovered. The existence of 
two species of the colossal squids at New Zealand is a discovery 
of great interest. v. 
13. New England Spiders of the family Theridide; by J. H. 
EMERTON. 8vo, pp. 86, with 24 lith. plates. Trans. Conn, Acad. 
Sci., vol. vi, Oct., 1882.—In this country very little systematic 
work has been published upon our spiders, since the early papers 
of Hentz. The excellent monograph, now published by Mr. 
Emerton, marks, therefore, an era in the literature of this subject. 
In it 134 species are described and well figured. Of these a large 
number (85 species) are new. Five new genera are also estab- 
lished. ‘The plates are excellent, and are crowded with figures 
of structural details, drawn by the author himself, who is well- 
known as a zoological artist, and reproduced in fac-simile by very 
superior photo-lithographs. 
14. A Monograph of the British Spongiada, vol. iv; by the 
late J. S. BowrerBank, edited, with additions, by the Rev. A. M. 
NorMAN. 8vo, pp. 267, 17 plates. Ray Society, London, 1882.— 
This final volume contains descriptions of many recently dis- 
covered species; additional information about many previously 
known; a classified list of all the British species; tables of dis- 
tribution; a catalogue of works and papers on Sponges; with a 
memoir of Dr. Bowerbank by C. Tyler. The volume is, there- 
fore, an important one. v. 
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15. Lehrbuch der vergleichenden Anatomie der Wirbelthiere; 
by Rospert ler, Theil. Gustav Fischer, Jena, 1882. 
8v0, pp. 476; cuts 346.—This volume includes the anatomy of 
the integument, skeleton, muscular and nervous systems of the 
several classes of Vertebrata. The subjects are illustrated with 
considerable fullness, and the descriptions are sufficiently detailed 
for a text book. The work, so far as completed, appears to be 
well done, and will prove a useful addition to the list of anatomi- 

cal text books. v. 

16. Synopsis of the ( lassification of the Animal Kingdom; by 
Henry ALLEYNE NICHOLSON. 8vo, pp. 131, cuts 106. (W. Black- 
wood & Sons.) Edinburgh and London, 1882.—In this work a 
systematic arrangement of the names of the higher divisions are 
given, including the principal families in most of the groups. No 
char acters or definitions are given, e xcept brief ones for the sub- 
kingdoms. A list of a few of the principal works on each class 
is added. The figures are, for the most part, good, and a few 
are original. Very few working zoologists will be able to accept 
this classification, as a whole, but it will prove a useful key to 
many. In several groups (c.g, the molluseca and the te the 
classification adopted is decidedly antiquated, 

17. The Vertebrates of the Ac lirondack Region; by C,H. Mu R- 
niAM. Chapters 1 and 2, pp. 1 to 106. (Trans. Linnean Soc., New 
York. October, 1882.)—This part includes a general introduction, 
in which an account of the topography, climate, botany and other 
features are given. The remainder of the work is devoted to the 
varnivorous mammals. The author has brought together a large 
amount of useful information concerning the zoological characters 
and habits of the animals discussed, and bas presented his facts 
in a very readable manner. v. 

18. The Coues Check List of North American Birds ; by 
E.uior Covers. Second edition, large 8vo, pp. 105. Estes & 
Lauriat, Boston, 1882. — According to the title page, this edi- 
tion has been “ revised to date, and entirely rewritten, under the 
direction of the author, with a dictionary of the etymology, orthog- 
raphy, and orthoepy of the scientific names, the concordance of 
previous lists, and a catalogue of his ornithological publications.” 
rhe total number of species and sub-species, now included, is 888. 
Of these, 120 are additions since the first edition, in 1874, while 
ten of those then included are now thrown out. The work is well 
printed on thick paper and will undoubtedly prove of great use 
to ornithologists. v. 

19. Catalogue of the Australian Stalk- and Sessile-eyed Crus- 
by WM. A. 8vo, pp. 349, 4 lith. plates, Austra- 
lian Museum, Sydney, 1882.—This useful work contains descrip- 
tions of all the genera and species known from Australia, The 
introductory chapter is devoted to an account of the structural 
characters of the Malacostraca. v. 
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Ill. MisceELLANEOUS SCIENTIFIC INTELLIGENCE. 


1. The Gulf Stream from the investigations of the Steamer 
Brake; by Commander J. R. Barriert, U.S.N., Assistant in 
the Coast and Geodetic Survey. (Bulletin No, 2, of the Ameri- 
can Geographical Society).—The very important results brought 
out in this paper were obtained in connection with the explora- 
tions of the Gulf Stream in the Coast Survey Steamer “ Blake,” 
and are published by permission of the Superintendent of the 
Coast Survey. The following are the chief points : 

(a) Soundings over the area. On a line from little Bahama 
Bank, at Memory Rock, in 4 fathoms, to Florida, a distance of 48 
miles, the depth in fathoms, for every 5 miles (nearly), was as 
follows: 294, 347, 395, 439, 416, 341, 250, 176, 95, 31 fathoms. 
Other lines of soundings were made to the north, as far as Cur- 
rituck, N. C., 85 miles north of Cape Hatteras; and it is stated 
that “wherever lines crossed, exactly the same depth was ob- 
tained to a fathom.” These lines were thirteen in number, and 
the details respecting them are given in a table affixed to the 
memoir. 

With reference to the general results, the author remarks: “ The 
work of the season gives very interesting data in regard to the 
physical features of the bottom of the ocean over which the Gulf 
Stream flows. Instead of a deep channel in the course of the stream, 
as reported by Lieutenants Maffit and Craven, and published 
in the Coast Survey reports by Professor Bache, our later sound- 
ings show an extensive and nearly level plateau, extending from 
a point to the eastward of the Bahama Banks to Cape Hatteras ; 
off Cape Canaveral nearly 200 miles wide, and gradually contract- 
ing in width to the northward until reaching Hatteras, where the 
depth is more than 1,000 fathoms within 30 miles of shore. This 
plateau has a general depth of 400 fathoms, suddenly dropping 
off on its eastern edge to over 2,000 fathoms.” 

“The soundings in the full strength of the current were all 
taken with the 60-pound shot sinkers, each being detached on 
reaching bottom. The time allowed for the sinker to reach the 
bottom was less than one minute to each one hundred fathoms in 
depth. Most of the soundings on each side of the stream, when 
not in the current, were taken with a 36-pound lead on the sound- 
ing wire, the lead being reeled back each time.” 

(4) Velocity of the current between Memory Rock and Florida. 
——From Memory Rock to the middle of the stream, approximately, 
the current was from 1°5 to 2°7 miles per hour; from the middle 
to sighting the light, over 5 miles per hour; and thence, 3, 2 and 
1 miles per hour, to the anchorage. In other crossings the same 
average current was observed ; but the strength in the axis of 
the stream was near the east or west shore according to the direc- 
tion of the wind, “ We found that 3 miles per hour was the 
general average for the whole stream.” ‘The area of the cross- 
section is 429,526,240 square feet; and, assuming the mean 
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velocity at 3 miles, the delivery would be 51,028,905,312,000 

gallons per hour.” “To the northward of the Bahama Banks, 
and to the eastward of the stream, there was a slight current set- 
ting southeast. We found the direction of the current in the 
stream very much affected by the wind, sometimes inclining it to 
the east, then to the west. 

“In the latter part of June we were hove to, some fifty miles 
east of the Gulf Stream, off Charleston, when we experienced 
a current of three knots per hour setting southeast, the wind 
blowing a gale from southwest. The sudden rise of the plateau 
off Charleston, together with the meeting of the Arctic current, 
creates a remarkable disturbance. In July, isso, I reported 
finding a current off Charleston some fifty miles or more from 
the 10u-fathom curve, setting southwest. When our trawl was 
dragging on the bottom the vessel headed northeast, and drifted 
over two miles an hour southwest. I found this southwest current 
off Charleston, and between Charleston and Cape Fear every time 
last summer that I crossed the stream, but I did not find it at any 
other point. 

“ A very striking example of the influence of the wind on the 
current was experienced by us off Cape Lookout. We were in 
mid-stream, with the current setting well to the northward, when 
a fresh gale came on from the N.W. The current was turned 
almost due east, and for twelve and a half hours we bad a eur- 
rent of 4°9 knots per hour E.by N. The vessel was heading 
west all this time, under full steam and foresail. 

“ At such points where we anchored off the coast in from 20 to 
60 fathoms, the current cans gave a set to the northward of about 
1‘7 knots. Near the coast the set of the current depends entirely 
on the direction of the wind.” 

(e) Character of the hottom along the area surveye ad.—The fol- 
lowing citations relating to this subject are from pages 74, 75. 

“ On each side of the stream the cylinder brought up ooze, but 
in the strength of the current the bottom was washed nearly 
bare, the specimens being small pieces of disintegrated coral 
rock, This bare portion was very hard, and the sharp edge of 
the brass cylinder came up indented and defaced. From Jupiter 
Inlet, with the exception of the bare part mentioned, the speci- 
mens were a light-colored ooze, composed of Pteropod shells, 
with a mixture of coral sand. Off Charleston, where the plateau 
has less depth than to the southward, the bare section extended 
the whole width of the stream. The Pteropod ooze extended 
only to Charleston. To the northward of that point the bottom 
specimens were Globigerina ooze, of a dark greenish color. 

“In the Caribbean Sea and Gulf of Mexico the bottom is al- 
ways Pteropod ooze. These Pteropods are brought along by the 
Gulf Stream. Sir Wyville Thomson reported most of the North- 
ern Atlantic bed to be Globigerina ooze, and as far as off the 
George’s Banks the Blake always found this latter. The tact of 
finding this ooze off Hatteras, and its gradual diminution, and at 
last its total absence to the southward, would tend to show the 
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limit of the Arctic current. The Globigerina were not found 
anywhere on the plateau to the southward of Charleston. The 
Gulf Stream has for its western bank the 100-fathom curve. It 
has a depth of 400 fathoms as far as Charleston, where it is re- 
duced to 300 fathoms; but the Arctic current has for its bank 
the 1,000-fathom curve, which is quite close to shoal water, from 
the George’s Banks to Hatteras. These specimens of the bottom 
seem to me to throw very important light on the circulation, 
From them alone we can state as a fact that the Arctic current 
does not extend along our coast below Hatteras; but at this point 
the Arctic current, with its colder and heavier waters, in follow- 
ing its bank the 1,000-fathom curve meets the Gulf Stream and 
goes under it, following the outside of the plateau toward the 
equator. In addition, the few temperatures that were obtained 
at the bottom confirm the same fact.” 

(d) Sea-temperatures.—At the anchorage near Memory Rock 
the surface and bottom temperature was 78° F. On the way 
across to Florida the surface temperature at 5 miles out was 815° 
F.; it rose to 83° over the middle of the stream, and fell to 80° 
for the last 18 miles. The bottom temperatures, corresponding 
to the depths above mentioned for every 5 miles (see paragraph 
a), were 564°, 52°, 45°, 44°, 44°, 44°, 50°, 50°, 47°, 78°. 

In order to decide the question as to a division of the Gulf 
Stream into warm and cold bands (as announced in the Report 
on the Gulf Stream published by Professor Bache in 1861), the 
temperature at surface was taken at every mile on all the lines, 
and also at five fathoms beneath it. On this point Commander 
Bartlett says: 

“The surface temperatures obtained by the Blake do not show 
any bifureation of the stream before reaching Cape Hatteras. 
At this point I ran out only a few lines, but there were indica- 
tions of warm and cold bands.” As to the average surface tem- 
perature of the stream he states that along the axis it rarely ex- 
ceeded 83° F. in June and July. On one or two occasions at 
noon in a calm, the thermometer read as high as 86°, and once, 
89°; but, at five fathoms, it did not range above the average of 
814°, 

2. Distribution of Government Scientific publications.—The 
following paragraph respecting a copy of Leidy’s volume on the 
“Freshwater Rhizopods of North America,” occurs as a foot-note 
to an article by the English zoologist, Mr. H. J. Carter, in the 
Annals and Magazine of Natural History for November, 1882: 

“A copy of this magnificent ‘memoir, containing forty-eight 
colored plates of some thousand of figures, evidencing an ameount 
of conscientious labor almost unparalleled, was liberally sent to 
me through the ‘Smithsonian Institution, at Washington; but 
of the ‘Challenger’ Reports I have only received one paper, and 
that, too, from a foreign author, viz: Professor Dr. F. E. Schulze, 
of Gratz, who kindly sent me one of the ‘extra copies’ of his con- 
tribution on Kup ectella aspergillam, although at my own cost 
and labor I had long since published descriptions and illustrations 
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of all the sponges dredged on board H.MLS., ‘ Poreupine’ from the 
Atlantic sea-bed in 1869,” 

3. Captain C. E. Dutrron’s Report on the Tertiary History of 
the Grand Cafion District, noticed on page 81, is now ready for 
distribution by the Director of the U. 8. Geological Survey. Price 
$10.50. The statute establishing the Survey requires the printing 
of 3000 copies of its Memoirs, and the distribution of them enly 
by payment of cash, or by exchange. A new statute, placing 200 
copies of each out of the 3,000 in the hands of its author for 
gratuitous distribution, would be greatly for the good of American 
Science. 

4. National Academy of Seiences.—At the meeting of the 
Academy, held in New York City in November, the following 
titles of papers were entered for reading : 

Euias Loomis: Mean annual rain-fall. 

IrA REMSEN: On white phosphorus; Effect of magnetism on chemical action ; 
On sinapie acid. 

J. WILLARD Gripes: On the general equations of optics, as derived from the 
electro-magnetic theory of light 

GEORGE F. BARKER: On an improved form of standard Daniell cell 

Wotcotr Gress: On complex inorganic acids. 

CuakLes A. Youne: On a modified form of solar eye-piece for use with large 
apertures; On the total solar eclipse of May 6, 1883. 

SaMvuEL H. Scupper: On Triassic (?) insects from the Rocky Mountains, 

C. H. F. Peters: Explanations on presenting a copy of the first ten numbers 
of the author’s celestial charts; Lists of errors in star catalogues; Remarks on 
the stracture of the present comet. 

O. N. Roop: Ona method of studying the laws of contrast quantitatively 

G. F. BECKER (by invitation): On the heat of the Comstock lode; Topograph- 
ical effects of faults and landslides. 

C. F. CHANDLER: Preparation of eyanin from chinoline. 

THEO. GILL: On the place of the Echeneididz in the system. 

A. Guyot: On the existence in both hemispheres of a terrestrial dry zone. 

T. SterrRyY Hunt: On so-called eruptive serpentines. 

A. M. Mayer: On a spherometer for measuring the radii of curvature of 
lenses of any diameter; On a graphical method of representing the errors of a 
screw ; On a simple experimental demonstration of Ohin’s law. 

EK. D. Cope: On the fauna of the Puerco Eocene; On the Permian genus 
Diplocaulus. 

J. S. NEWBERRY: On the physical conditions under which coal was formed; 
On the origin of the carbonaceous matter of bituminous shales, 

A. E. VERRILL: Physical and geological character of the sea bottom off our 
coast, especially beneath the Gulf Stream 

Kk. C. PICKERING: Codperation in observing variable stars; The meridian pho- 
tometer. 

A. W. Wrigut: On a form of kathetometer and comparator 

JAMES HALL: On the microscopic structure of some of the Brachiopoda with 
reference to their generic relations. 

C. S. Peirce: On the logic of relatives; On the determination of the figure of 
the earth by variations of gravity; On Ptolemy's catalogue of stars. 

9. C. MarsH: On the supposed human foot-prints recently found in Nevada 


OBITUARY. 

Dr. Henry Draper, the eminent experimental physicist, Profes- 
sor of Chemistry in the University of New York, died on the 26th 
of November, at the age of forty-five. A biographical notice of 
Dr. Draper is deferred to another number. 
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